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STATISTICAL IMPLICATIONS OF THE 
SOCIAL SECURITY PROGRAM 


By MEREDITH B. GIVENS, Social Science Research Council 


Statistics are a necessary adjunct of administration and their use is 
indispensable to the work of government. This is well illustrated by 
the importance of both statistical and accounting controls for effective 
administration of the Social Security Act. Almost the entire popula- 
tion will be affected in some way by this program when it is in full 
operation. At the outset it is necessary to estimate the probable finan- 
cial load and the approximate numbers of persons affected. In 
attempting such estimates the unsatisfactory nature of available in- 
formation and the imperative need for the prompt creation of more 
adequate data is evident. 

It is too early to discuss in full detail the statistical work which will 
be essential to the efficient administration of state and Federal social 
security laws. Nevertheless, statisticians may find it worth while to 
consider some of the broad implications for statistics which are sug- 
gested in the following discussion. 

However the exact scope of work may be determined, the program 
will add new and rich content to the storehouse of data pertaining to 
the life and conditions of the people and the means for their improve- 
ment. A broad plan of statistical reporting, research, and forecasting 
of a high order will be required to support the direct needs of ad- 
ministration and to furnish guides for development and further plan- 
ning. Care must be taken that the statistical set-up shall be soundly 
conceived and wholly useful, while placing a minimum burden on in- 
dividual respondents and reporting agencies. With minor excep- 
tions, the statistical materials of the new program will be secured 
automatically from the routine administrative records which will 
be kept ineident to the collection of contributions and taxes, the 
registration of eligibles, the payment of benefits and other phases of 


administration. 
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NEW PROGRAM WILL FILL GAPS 


Up to the present this country has lacked precise information con- 
cerning unemployment and dependency. The most painstaking esti- 
mates of the volume of unemployment in the United States have been 
notoriously unreliable. Similarly, the relief and welfare field has been 
irregularly and inadequately covered. A composite picture of the 
volume and character of public and private relief would be of inesti- 
mable value for administration and planning, in the states and locali- 
ties and on the national scene, but hitherto no facilities have existed 
for the development and coordination of information in this broad 
field. 

The Social Security Act provides an outstanding opportunity for 
remedying some of these statistical deficiences. To fill these gaps, in 
fact, will be essential for the operation of the program itself. Chiefly 
as a by-product of administration, comprehensive statistical informa- 
tion concerning employment and unemployment will gradually develop 
under the extensive registration and reporting system which will be 
required. The administrative statistics, of course, will be limited by 
the seope of the legislation, and will provide no information concern- 
ing those employed and unemployed persons who are not eligible for 
the benefits of the program. Thus a special need exists for the exten- 
sion of statistical services and voluntary reporting to supplement the 
coverage of the administrative data. 

Current demographic data also will be obtained under the old age 
benefits program. In all probability, the Social Security Board will 
find it desirable to consolidate the statisties of relief and welfare, both 
publie and private, to ascertain the relative lifting power and costs 
of the various aspects of the governmental program, Federal, state and 
local, and the role of the various categories of private relief. Statis- 
tically, these matters have long remained in the twilight zone of uncer- 
tainty. The work of the Board’s research and planning division in 
these fields may be expected to go far toward filling wide and long- 
deplored gaps in our social statistics. 


DIVERSITY OF INTERESTS TO BE COORDINATED 


The Social Security Act delegates direct administrative responsibil- 
ity to five principal Federal agencies. The cooperation of several 
hundred state agencies will be required, and the work of many other 
agencies will be less directly but seriously affected. In addition to the 
Social Security Board itself, a considerable number of Federal organi- 
zations will be concerned with statistical aspects of the program ; these 





~~ 


— treet 





STATISTICAL IMPLICATIONS OF SOCIAL SECURITY 653 


include the Division of Standards and Research of the U. S. Employ- 
ment Service, the Bureau of Labor Statistics, the Children’s Bureau 
and other divisions of the Department of Labor, the Bureau of the 
Census, the Federal Emergency Relief Administration, the Works 
Progress Administration, the Railroad Retirement Board, the Inter- 
state Commerce Commission, the Office of the Coordinator of Railroad 
Transportation, the Bureau of Foreign and Domestic Commerce, the 
Office of Education, the Bureau of Home Economies, the Rural Re- 
settlement Administration, the Veterans’ Administration, the Federal 
Power Commission, the Petroleum Labor Board, the U. 8S. Public 
Health Service, the Bureau of Internal Revenue and other divisions 
of the Treasury Department, and the Post Office Department. The 
research and planning division of the new Board must give attention 
to the interests and needs of these and other agencies. As the focal 
agency for the coordination and general analysis of all materials re- 
lating to social security, the Board’s position will be strategic.’ 

This situation provides a great opportunity for the creation of a 
coherent and coordinated system. It is also fraught with serious 
dangers unless procedures and techuiques are thought out carefully 
from the outset. The scope of the program and the wide powers of the 
Board will justify the maintenance of the statistical services necessary 
to provide a blended national picture. On the other hand, the statis- 
tical plan ean be deficient by doing too little, therefore failing to pro- 
vide the necessary controls and guidance—or the multiplicity of Fed- 
eral and state agencies may lead to a tremendous welter of oddly 
assorted and unrelated reporting. This last danger is by all odds to 
be prevented, and its avoidance will require leadership and foresight 
ofahigh order. In this, the assistance of the Central Statistical Board 
should prove exceedingly helpful. 


SCOPE AND ALLOCATION OF WORK 


On the statistical side the new legislation vests ample authority in 
the Social Security Board. It is specified that the Board ‘‘shall have 
the duty of studying and making recommendations as to the most 
effective methods of providing economic security through social insur- 
ance, and as to legislation and matters of administrative policy con- 
cerning old age pensions, unemployment compensation, accident com- 
pensation, and related subjects.’’ Full reports must be submitted to 
Congress. The Federal old age benefits program, which will be ad- 
ministered by the Social Security Board itself, must rest upon sound 
actuarial and statistical foundations, and the Board must make direct 


1Cf. Central Statistical Board, First Annual Report, p. 9 
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provision for the needed basic data. Under the several titles of the 
Act the Board may require from aided state agencies such reports as 
may be necessary for its purposes. In the case of unemployment com- 
pensation, the Act provides that states must render ‘‘such reports, in 
such form, and containing such information, as the Board may from 
time to time require’’; ? similar powers are specified in connection with 
aid to dependent children, old age and blind assistance, covering state 
plans which may qualify for the receipt of Federal grants-in-aid. 
Wise exercise of responsibility for granting or withholding Federal 
funds will require close scrutiny and appraisal of state administration, 
and this appraisal, in turn, will depend in part on the collection and 
analysis of statistical evidence. 

Powers of review and appraisal similar to those of the Social Secur- 
ity Board have been given to the Childrens’ Bureau of the Department 
of Labor, to be exercised in the administration of grants to the states 
for maternal and child welfare, services for crippled children, and 
other child welfare services provided under the Act. In statistical 
matters the appropriate line of cooperation between the Board and the 
Childrens’ Bureau remains, of course, to be worked out. In the ad- 
ministration of taxes with respect to employment,® the Bureau of In- 
ternal Revenue will develop extensive records pertaining to their 
sources and volume. Some extension of the statistical services of the 
Office of Education and the Public Health Service may be required in 
connection with the expanded work of vocational rehabilitation and 
public health provided for under the Act. 

The Social Security Act provides for an admixture of Federal and 
state administration. Under its provisions the work of the Board will 
be both administrative and advisory in character. Only the contribu- 
tory old age benefits feature will be operated directly by Federal 
authority. Administration of all other features of the program will 
devolve on the cooperating states. The Federal authority, however, 
must scrutinize state legislation and its administration to make sure 
of compliance with minimum standards to be required by the Board. 
Statistical information and reports from the states will be needed in 
appraising the efficient operation of the various state plans. Account- 

2 Further, the states must be prepared to make available “to any agency of the United States 
charged with the administration of public works or assistance through public employment, the 
name, address, ordinary occupation and employment status of each recipient of unemployment 
compensation, and a statement of such recipient’s rights to further compensation under such 
law.” Social Security Act, Title III, Sec. 303 (7). 

% Social Security Act, Titles VIII and IX. 

*The various titles of the Social Security Act provide that the Board shall approve state 
laws only if they provide that there are such ‘methods of administration (other than those 
relating to selections, tenure of office, and compensation of personnel) as are found by the 


Board to be necessary for the efficient operation of the laws.” Such a provision is found 
in one form or another in the old age assistance, aid to dependent children, and blind assist- 
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ing procedures and statistical reports must be comparable to afford 
interstate comparisons and provide the elements of a composite na- 
tional picture. 

However diverse the origin and ultimate uses of required reports, it 
is imperative that a coordinated plan for collecting them from a given 
group of respondents shall be developed. The statistical demands on 
industry should be adapted as closely as possible to the internal rec- 
ords and requirements of business. Nationally operated concerns will 
confront a diversity of state laws, and efforts to harmonize the various 
procedures will be important to large business interests. 

A minimum program for statistical reports relating to the social 
insurances, relief and welfare should assure a comprehensive and uni- 
fied presentation of the total situation in the country, despite the 
persistence of local differences in legislation and procedure. A com- 
prehensive picture has never existed in the welfare field, while the 
social insurances, of course, have been undeveloped in this country. 
The registration of eligibles through the employment exchanges or 
other authorized registration offices should furnish an integrated 
system of records which will readily yield such summaries and cross- 
tabulations as may be needed. It will be necessary to assemble regis- 
tration data by firms, matching the employers’ reports with the em- 
ployee’s ecards. 

The Bureau of Internal Revenue, in collecting payroll taxes from 
employers under two different titles of the Social Security Act, should 
consider a consolidated tax return, to contain all of the information 
to be required from a single employer. 

The immediate legislative problems which confront the Board will 
gradually be replaced by administrative problems, and as this takes 
place the advisory and service functions of the Board will expand 
steadily. The degree of leadership exercised by the Board and the 
effectiveness of its advisory functions will depend upon the imagina- 
tion and technical capacity of staff and the sheer merit of its work. 
To support this the informational facilities of the Board must be 
much more extensive than the minimum prescribed by the strict re- 
quirements of administration. 


SUBJECT MATTER FIELDS 
The huge statistical problems of the program will fall chiefly within 


ance titles of the Act, as well as in the title dealing with the payment of Federal grants 
for the administration of state unemployment compensation laws. Thus the Social Security 
Board must evaluate “such methods of administration” not only by setting standards by 
which administration is to be judged, but by the utilization of statistical information and 
reports from the states as may be required to determine what will be ‘‘necessary for efficient 


operation.” 
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three principal subject matter fields—population and mortality, em- 
ployment and the labor market, relief and dependency. In addition, 
the Board will be concerned with the investigation and study of 
workmen’s compensation and accident prevention, medicine and pub- 
lic health, and generally with the social, economic and financial effects 
and iniplications of its program. Thus the Board will have a very 
substantial interest in the entire flow of statistical data beyond the 
scope of the original reporting which will be strictly within its special 
sphere of influence. 

Population statistics, of course, are fundamental to the planning of 
the various protections covered by the social security program. It is 
necessary to determine the numbers, location and characteristics of the 
groups affected. Age and mortality statistics acquire a new impor- 
tance when billions are to be diverted from the national income into 
reservoirs of purchasing power to be used for deferred payments to 
the aged. Decennial census statistics will no longer suffice in a field 
which has advanced from the realm of research and planning into 
that of practical politics and administration. Later, if health hazards 
are segregated from other risks for special handling through medical 
or health insurance, new demands will be made on the informational 
services in these fields. Precise and current determination of the 
number and distribution of dependents and handicapped becomes a 
matter of national concern, rather than a matter chiefly of local in- 
terest as in the past. 


REGISTRATION DATA 


A principal contact point between the social security program and 
the population affected will be the local public employment office.’ 
It seems probable that these offices will be used for registration pur- 
poses for both the Federal old age benefits and for unemployment 
compensation. Registration of all eligibles at these offices and na- 
tional clearance of registration data will provide the most compre- 
hensive current information concerning the population that has ever 
been available in this country. Registrants, of course, will include 
only the employables or gainfully occupied, the aged and the handi- 
capped, and such others as may be entitled to participation in the 
benefits provided by the legislation. To determine the aggregate state 
of affairs, however, careful quantitative estimates concerning the 


5 Under Title III of the Social Security Act the Board may authorize the payment of un- 
employment compensation through public employment offices “‘or such other agencies as the 
Board may approve.’ While a loophole is thus provided for the designation of agencies other 
than the employment exchanges, it seems unlikely that other agencies will be used to any 
extent. 
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numbers and condition of those fractions of the population not cov- 
ered by the social security legislation will be needed. This requires a 
close meshing of Census schedules and techniques with the far-reaching 
procedures to be devised under the security program. 

The intimate nature of the statistical requirements which may be 
required is illustrated by the provisions of the Massachusetts Act pro- 
viding for the establishment and administration of unemployment 
compensation. Under section 43 (a) of the Act ‘‘Every employer, 
whether subject to this chapter or not, shall keep true and accurate 
records of all persons employed by him, showing the weekly hours 
worked for him by each employee, the weekly wages paid by him to 
each employee, the number of employees laid off, and the reason and 
duration of such lay-off. Such records shall be open to inspection by 
the commission or its authorized representative at any reasonable time. 
The commission may require from any employer such reports on 
wages, hours, employment, unemployment and related matters con- 
cerning his employees as the commission deems necessary to the effec- 
tive administration of this chapter, and every employer shall fully, 
correctly and promptly furnish the commission all information re- 
quired by it to carry out the purposes and provisions of this chapter.’”’ 

Beyond essential Federal requirements the registration problem 
will be complicated, of course, by diversities in state legislation. Em- 
ployee registration will present special features, for example, under 
the five state unemployment compensation laws, which have provisions 
for the payment of employee contributions. Diversity of procedure 
itself, given a minimum Federal program, will facilitate experiments 
which should be watched with interest by statisticians. 

A single registration scheme can doubtless serve the unemployment 
compensation and contributory old age benefits plans. Thus an eli- 
gible individual will receive a registration number to serve as his iden- 
tification in qualifying for a Federal old age benefit or state unemploy- 
ment compensation. The system of numbering must provide for fol- 
lowing the individual in both intrastate and interstate migration, and 
preferably a single number should follow each person throughout life. 
Allowance for growth and shifts in population is important if the 
numbering system is to proceed indefinitely without need for serious 
readjustment. Preparation of an understandable, workable system 
and early negotiations with the states will be required. 

Reports from employers will supplement the employment office ree- 

®* These states are Alabama, California, Massachusetts, New Hampshire, and Washington. 


The taxes in all of these states are effective in 1936, with the exception of those in Massachu- 
setts, which become effective in the year 1937. 
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ords. In New York, for example, weekly reports will be received from 
all employers in the state subject to the Act, covering the numbers and 
compensation of all employees. Such reports, when combined with 
the registration data, will provide comprehensive information con- 
cerning the volume and distribution of employment and unemploy- 
ment, more inclusive and accurate than ever before available. Such 
information is indispensable in following the individual and checking 
on the volume, distribution and regularity of employment. 

It is possible that this new program foreshadows an inclusive system 
of registration in the United States. The American prejudice against 
universal registration has been firmly and deeply rooted. The free- 
dom of the individual has in some way been associated with his right 
to disappear and lose his identity, to shift about at will without being 
followed or traced by public authority as in the older countries of 
Europe. This freedom is a characteristic of the frontier and of an un- 
developed or expanding national economy. The social security legis- 
lation itself is an evidence of industrial and economic maturity and 
the recession of the economic frontier in the United States.. With this 
coming of age it must be recognized that the freedom of an undeveloped 
country can be retained only at a price. The individual’s claims on 
society’s protection under a program of social security cannot be 
developed and conserved except with the acceptance of a pervasive 
system of individual histories and identification. 

At the beginning registration data probably will cover the individual 
alone, but the cards can be made to yield demographic data of the ut- 
most importance in the study of population, employment, and economic 
welfare. It is possible that a gradual recognition of the wider uses 
of registration data may lead to expansion of the items to serve 
broader requirements of social inquiry. Undue concessions in this 
direction should be avoided at the outset, until the immediate values 
of the social security legislation shall be firmly established in the 
popular mind. 

The facts of internal migration are likely to be available for the 
first time by means of the registration system. Comprehensive cover- 
age, induced by the payment of benefits, is essential for the efficient 
regional and national clearance of the labor market in an organized 
program for the maximization of employment. To obtain the greatest 
possible employment at any given level of business conditions requires 
a condition of greatest fluidity in the labor market. Both placement 
and unemployment compensation must operate through efficient local 
employment exchanges. Local, regional and national clearance of 
statistics of openings, applications, referrals and placements is the 
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responsibility of the U. 8S. Employment Service. Studies of the dura- 
tion of unemployment, indispensable to provide an actuarial basis for 
unemployment benefits, must be built upon analysis of the registra- 
tion data. Experiments with new and more workable occupational 
classifications are now under way, looking toward the evolution of new 
techniques and a new terminology based upon actual similarities of 
work rather than upon the accidents and inaccuracies of traditional 
terms. 
OCCUPATIONAL AND INDUSTRIAL CLASSIFICATIONS 


State unemployment authorities must maintain a currently compre- 
hensive picture of the volume of employment and unemployment 
within their jurisdictions. It is important that the statistics be 
broken down by both occupational and industrial groupings. The 
summarization of employment data according to occupational groups 
will be valuable for placement and training, and will aid in planning 
the most effective use of the human resources of the nation. These 
groupings will enable the community to predict more accurately the 
rise and decline of employment opportunities, the obsolescence of old 
skills and their displacement, and the need for new capacities and new 
types of training. Classification of the same data by industries is 
necessary for study of the industrial causes of unemployment. Im- 
portant developmental work in devising and testing new occupational 
specifications and classifications is now under way in the U. 8. Em- 
ployment Service.’ Further, work must be done on industrial as 
well as occupational classifications, and it is hoped that the Social 
Security Board can contribute a decisive influence to support needed 
cooperative work in this field. 


EFFECT ON PRESENT SYSTEMS OF REPORTING 


It seems probable that the present voluntary system of employment 
and payroll reporting will be rendered obsolete with the advent of 
unemployment insurance. The present system, developed by the 
United States Bureau of Labor Statistics with the cooperation of 
various state bureaus, is unique among the nations of the world. Its 
coverage, recently extended in important ways, is impressive, espe- 
cially in view of its wholly voluntary nature. Within the states which 
enact unemployment compensation laws, however, the present report- 
ing system on a sampling basis undoubtedly will be largely replaced by 
the system of administrative records incident to the new legislation. 
To maintain the continuity of existing series should not be difficult, 


™See the note on p. 738 of this issue of the JOURNAL. 
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however, if the present series are carefully spliced with comparable 
and more inclusive reports under the compulsory systems. 

Whether comprehensive data can be released promptly, or whether 
the sampling method must continue in combination with more uni- 
versal reporting, is a matter to be determined by experience and ex- 
periment. In any case, it must be remembered that the coverage of 
unemployment compensation laws will not be universal, and hence the 
state bureaus and the U. S. Bureau of Labor Statistics may profitably 
concentrate special attention upon the development of employment 
and unemployment information for those groups not included in the 
legislation. The logie of the situation appears to point toward the 
possible transfer of important functions of the state bureaus of labor 
statistics, if not the absorption of the bureaus themselves, into the new 
unemployment compensation authorities. Within the Federal Gov- 
ernnment, close cooperation between the appropriate divisions of the 
Bureau of Labor Statistics, the Employment Service, and the Social 
Security Board must be worked out. 

On the relief and welfare side, similar opportunities for expansion 
and coordination are presented. Three Federal agencies are most 
directly concerned—the Childrens’ Bureau, the Federal Emergency 
Relief Administration, and the Social Security Board. The well- 
developed data from private agencies now gathere! by the Childrens’ 
Bureau and the broad information on public relief now reported to 
the Federal relief authorities should provide a good basis for a per- 
manent plan. 


The far-reaching implications, the many opportunities, and some 
dangers in the statistical phases of the social security program have 
been touched lightly in the foregoing discussion. It is clear that ex- 
isting allocations of work and some vested interests will be disturbed 
as the program takes shape. So long as the Act remains in effect, stat- 
isticians in business and government can support several general 
objectives, irrespective of their attitudes toward the Social Security 
Act in its entirety. First, they will wish to see established and actually 
put to use a statistical system which will contribute all that statistical 
science can to the efficient administration of the Act. Second, they 
will be interested in by-product statistics of immense value for general 
social inquiry, which may be secured from such a system without add- 
ing materially to the burdens of collection and tabulation. Third, they 
will be concerned that these statistics be collected and compiled by 
procedures which will minimize the demands on employers and other 
respondents and utilize existing systems of reporting, supplanting 
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them only when necessary. Finally, they will seek the extension of 
statistics in this field to facilitate the control of economic hazards 
and the attainment of a greater degree of stability in employment, 
industry, and trade. 








CORPORATE EARNINGS, 1929-31: SUBGROUPS IN 
NON-MANUFACTURING INDUSTRIES 


By SoLtomon Fasricant, National Bureau of Economic Research 


Until very recently satisfactory data relating to the earnings of 
corporations engaged in fields other than manufacturing and public 
utilities were scattered and few. This was especially true of sub- 
divisions of the service and finance groups. The data published by 
the Treasury Department in Statistics of Income cover mainly broad 
industrial divisions, groups so wide that their homogeneity is neces- 
sarily in question. The Treasury figures relating to subgroups are 
confined to statutory net income and to gross income, unsatisfactory 
materials for comparing the earning power of corporations in differ- 
ent industries, and also limited in value for use in time comparisons 
of profits within the service, finance and utilities groups. 

It is possible to present now, however, for subgroups in the non- 
manufacturing divisions, and for 1929-31, rates of return on book 
value of stockholders’ capital, as well as other figures bearing on the 
question of profitability. Besides revealing the earnings positions 
of the subgroups in these little known fields of enterprise, these data 
throw light on the adequacy with which the major-group rates of 
return portray the earning power of the various subgroups compre- 
hended by the major divisions. The rates of earnings of only the 
major groups are available for years prior to 1929. 

No extended comment is made in the present paper. The task of 
comparison with earnings in cther industrial fields, and with data 
covering other aspects of operations in these industries, remains to 
be done. Presentation is confined to the basic data, and discussion 
is limited to some of the qualifications surrounding the derived 


statistics. 


THE ORIGINAL DATA 


The ratios and other derived statistics presented in this paper are 
based on special tabulations of corporate income tax reports. These 
tabulations were prepared by the Statistical Section of the U. S. 
Bureau of Internal Revenue for use in the national-income study of 
the Department of Commerce carried on in cooperation with the 
National Bureau of Economic Research. 

The profits figures and other income-account data are published in 
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‘‘ Appendix B’’ of National Income, 1929-32. These cover the years 
1929-31 inclusive, and relate to subgroups of the following industrial 
divisions: Mining and quarrying, Transportation and other public 
utilities, Trade, Service, and Finance. Corresponding data on bonded 
debt and mortgages and capital stock (for 1930 and 1931 only) appear 
in ‘‘Appendix C’’ of the same publication. Figures as to surplus 
and undivided profits and deficits have not hitherto been published. 
They are given, for the years available (1930-32), at the end of this 
paper by courtesy of Mr. Edward White, chief of the Statistical Sec- 
tion of the Bureau of Internal Revenue.’ 

Owing to the absence of 1929 data, it has been necessary to estimate 
the capital items of that year. This has been done by using the de- 
preciation deductions given in ‘‘ Appendix B’’ of National Income, 
1929-32. The ratio of net worth in 1930 to depreciation charges in 
that year was multiplied by depreciation charges in 1929. The re- 
sulting figure for each subgroup was reduced by the proportion neces- 
sary to make the total net worth of the subgroups equal to the net 
worth of the appropriate major group as reported in Statistics of 
Income for 1929. To check the results in certain cases similar use 
was made of ‘‘domestic taxes paid’’. While subject to some degree 
of error, it is felt that the estimates are sufficiently reliable to warrant 
their use. 

No adjustment has been made of the data on capital, which relate 
only to corporations filing balance sheets. The profits and other 
figures are those of all corporations in the several groups. For the 
year 1931, the following figures may be presented to justify this pro- 
cedure of ignoring the capital of the companies not reporting balance 
sheets. (These figures are available only for the major groups.) 


Total compiled receipts of corporations re- 
porting balance sheets, as a percentage of 
total compiled receipts of all corporations 


Mining 97.9 
Service 94.7 
Trade 96.5 
Finance 94.0 
Public utilities 99.1 


The Bureau of Internal Revenue, in making the various original 
data available, directs attention to the fact that the industrial classi- 
fication is based on the predominant business of nonaffiliated cor- 


Senate Document No. 124, 73d Congress, 2nd Sess., 1934. 

?Data for certain of the residual groups (“other minerals,” “other service,” and “other 
finance’) have been obtained by subtraction of the data for the given subgroups from the 
figures relating to the major divisions, the latter being taken from the annual Statistics of 
Income for 1929-81. Since the group “other finance” consists solely of banks, with an 
unimportant exception in 1929, it has been so labeled. 
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porations or of groups of affiliated corporations filing a single return. 
Because of possible changes in the classification of individual com- 
panies and of variation in the number of consolidated returns, year- 
to-year comparisons of the figures as they stand are subject to error. 
Any error tends to be greater in the very narrow groups. Large 
changes in capital, explicable chiefly on the basis of shifts in elassi- 
fication, are noticeable in certain industries, as follows: 


Coal, anthracite Decline 1929-30 
Aerial transportation Rise sig 
Gas companies - ” 


Radio broadcasting in - 
é 6é 


Decline 1930-31 
Other public utilities my 
Other trade ™ 1929-30 
Professional service is 1930-31 
Business service hd ” 
Other service Rise sid 
Brokers, investment bankers, and investment trusts Decline so 
Real estate Rise 1929-30 
Insurance companies, other than life ie = 
- se “ — Decline 1930-31 


However, since the earnings ratios used here are derived from data 
relating to the same year, errors due to shifts in classification tend to 
become minimized, and the ratios may be considered as fairly com- 
parable from year to year. 


THE RATE OF EARNINGS ON NET WORTH 


Table I contains, for the years 1929-31, percentage ratios of net 
income to capitalization (that is, compiled net profits after tax as a 
percentage of book value of net worth—the latter being measured by 
capital stock, preferred and common, plus surplus minus deficit). 
Figures for 1932 are also given for the major industrial divisions. 
A column giving the amount of capitalization in 1930 has been added, 
to indicate the relative importance of each subgroup. The compila- 
tion in Table II will facilitate study of the figures. 

The large rate in 1929 in the case of radio broadcasting is outstand- 
ing. While the 1929 capitalization is of course estimated, what sup- 
plementary evidence there is in the Treasury data appears to support 
the general accuracy of the figure: for example, only one-fourth of 
the 1929 compiled net profits of this group was disbursed in the form 
of dividends to stockholders. The large shift in the rate of return 
from 1929 to 1930 is probably due to the transfer of several impor- 
tant companies to this group. (As already pointed out, this possi- 
bility must be taken into account in considering the changes from 
year to year in all the narrow groups given here.) 

The rather low rates of return indicated for the mining groups in 
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1929 are the result, in part, of the methods of computing depletion 
charges. The maximum effect on the earning ratios is suggested by 
the following tabulation of the percentage ratio of depletion charges 
to capitalization, for the years 1929-31: 


1929 1930 1931 

Mining and quarrying, total 2.8 2.4 1.5 
Metal mining 2.7 2.3 1.4 
Coal, anthracite 1.1 1.5 1.3 
Coal, bituminous 1.2 1.1 0.8 

Oil and gas 5.2 4.7 2.7 
Other minerals 1.8 1.4 1.0 


In the case of real estate and realty holding companies the low rate 
of return may be ascribed, to some extent, to the nominal character 
of many of these enterprises. Many of the realty companies are de- 
signed merely to hold real estate and to avoid liability on leases, and 
their income and outgo thus tend to cancel one another.* 

Also requiring mention is the inclusion of profits and losses on the 
sale of capital assets in the present figures on net income. Some of 
these sales, which consist chiefly of stocks and bonds, are made for 
the purpose of establishing tax-reducing losses. This procedure 
amounts to the use of an accounting method involving the carrying 
of some capital assets at market value. Since in most business enter- 
prises they are carried at cost, this tends to complicate industrial com- 
parisons of profitability. For comparison, therefore, ratios of net 
income to capitalization may be given excluding profit or loss on sale 
of capital assets. As such sales occur chiefly in the financial groups 
the figures following are confined to these groups. (Data for 1929 
are not available.) 


Net income (excluding profit and loss 
on sale of capital assets) as a 
percentage of capitalization 
Group 1930 1931 


Brokers, investment bankers and 
investment trusts -3. 

Real estate -0. 

Insurance companies other than life 

Loan companies, ete. 

Banks 


PROS 
aaonw 
Sw Sto we 
DOD ww OI 


It must be remembered that duplications of capital have not been 
eliminated. Railroad stocks held by investment trusts, for example, 
thus appear in two places in Table II, under railroads and in the 


*See R. OC. Epstein, Industrial Profits in the United States, 1934, National Bureau of 
Economic Research, pp. 327-8. 

*Evidence supporting this assertion is obtained by an examination of the amount of 
compensation of officers per company. For the realty group this is one of the smallest, only 
$1,900 per corporation in 1929. 
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capitalization of the finance group. Further, the income of companies 
holding stocks tends to be more stable than that of the companies 
whose stocks are held to the extent that dividends are paid out of 
surplus, rather than out of current earnings. 


TABLE I 


RATES OF EARNINGS OF CORPORATIONS IN THE UNITED STATES, 1929-1932 
SUBGROUPS IN NON-MANUFACTURING INDUSTRIES 






































i ai Net income as a percentage of 
Guu Coptiaiestion capitalization ’ 
($1,000,000) Decline 
: 1929* 1930 1931 1932 1929-31 
Mining and quarrying................ 7,751 2.9 |j— 0.0 |— 3.0 |— 2.9 5.9 
ee ne cece enwe ne oed 2,621 5.8 |— 0.5 |— 2.8 8.6 
Ch, MUNIN, occ cwacceccescess 421 1.1 3.8 ‘2a 0.23 
Coal, bituminous.................. 1,429 — 0.5 |— 2.6 |— 3.3 2.3 
eee ec ukpenedeureew eke 1,622 1.6 0.5 |— 6.8 8.4 
eee 1,658 3.3 1.4 |\— 0.6 3.9 
Transportation and other public utilities. . 40,775 6.5 4.0 3.3 0.6 2 
Water transportation.............. 571 7.6 2.3 |— 1.9 9.5 
Aerial transportation............... 141 — 6.3 |—13.4 |—10.0 3.7 
PO ere 77 3.2 |— 1.8 |— 2.4 5.6 
No cad wade ewe sheen 15,304 5.8 2.8 |— 0.4 6.2 
Electric railways................... 2,659 4.2 4.1 3.1 2.1 
Electric light and power........... 11,013 6.8 4.0 3.4 3.4 
PRES 2,266 6.1 5.0 4.2 1.9 
Cartage and storage............... 687 - 2.9 1.6 5.6 
Telephone and telegraph........... 4,040 12.4 9.4 8.0 4.4 
adio broadcasting................ 143 24.9 |— 4.2 |— 4.1 29.0 
Water companies.................. 506 6.9 3.3 5.2 1.7 
Other public utilities............... 3,270 5.0 3.8 2.4 2.6 
ELE a ae rere ee een aoa Re 12,793 5.1 |— 0.5 |— 4.8 |— 7.7 9.9 
I he ark tae wana ae ad 3,797 4.8 |— 0.9 |— 5.9 10.7 
Re eel ee ae a ad 6,307 5.0 |— 0.5 |— 4.0 9.0 
Wholesale and retail............... 1,556 6.2 |— 0.1 |— 4.4 10.6 
toe sald chee amen aaees 569 6.5 |— 2.0 |— 3.5 10.0 
| ____ A R RR  R R e: 564 4.2 |— 2.2 |— 9.3 13.5 
ie ccc ras ee sige 4,289 4.3 2.0 |— 2.6 |—10.7 6.9 
a lg 1,254 1.3 |— 2.2 |— 7.6 8.9 
dnc ns wniaiahice © <u miew's 1,060 5.8 4.6 |— 1.1 6.9 
ELE ERS 4.6 1.8 |— 3.2 7.8 
ee ae: 1,371 5.4 4.1 2.0 3.4 
| EEA IES I 191 4.1 1.3 |— 1.7 5.8 
Finance, excluding life insurance 
| __IEIE SPRaS REE SRS aRI are 39,574 5.7 1.8 |— 2.0 |— 4.3 7.7 
Brokers, investment bankers 
and investment trusts.......... 4,435 3.9 |— 5.8 |—14.3 18.2 
gaa alg anne 8,132 2.0 |— 0.5 |— 3.7 §.7 
Insurance companies, other than life 2,122 9.5 0.2 |— 3.6 13.1 
Loan companies, etc............. 15,786 6.4 3.7 0.4 6.0 
MNS Ga uleeenesdaeeed ke bene ads 9,09 7.9 4.7 1.2 6.7 
* Estimated. 


1 Fuller titles of the subgroups appear in the Appendix Table. ; 7 
; Life insurance companies have been omitted because their income is partially tax-exempt. 


Only earnings on stockholders’ net worth have been tabulated here. 
Yet in many industries a considerable fraction of invested capital 
takes the form of long-term indebtedness. If total profits, including 
interest paid on bonds and mortgages, be in question, it is necessary 
to expand both numerator and denominator of the earnings ratio to 
include long-term debt and interest paid thereon. While the Treas- 
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ury Department data do not show these interest payments separately, 
it is possible to estimate them with a relatively small degree of error. 
The data on long-term debt are available in the publications mentioned 
above.°® 
TABLE II 
FREQUENCY DISTRIBUTIONS OF RATES OF EARNINGS, 1929 AND 1931, AND OF 
CHANGES IN RATES OF EARNINGS, 1929-31, BY INDUSTRIAL GROUPS 


(The rate of earnings is net income as a percentage of capitalization; the ratio of each 
subgroup counts as one item.) 

















Transpor- 
Percentage Mining tation Finance, 
of and and other Trade Service excluding life Total 
capitalization quarrying public insurance (5 groups) 
utilities companies 
1929 
Under 0.0 1 1 2 
0.0 to 2.9 2 1 1 4 
3.0 to 5.9 2 4 3 4 1 14 
6.0 to 8.9 5 2 2 9 
9.0 to 11.9 1 1 
12.0 and over 2 2 
1931 
Under —6.0 1 1 1 1 1 5 
—6§.0 to —3.1 1 1 4 1 2 9 
—3.0 to—0.1 2 3 2 7 
0.0to 2.9 1 3 1 2 7 
3.0to 5.9 3 3 
6.0to 8.9 1 1 
Change, 1929-31 
Under —12.0 1 1 2 4 
—12.0 to —9.1 1 3 4 
— 9.0to—6.1 2 1 1 3 1 8 
— 6.0to—3.1 1 5 2 2 10 
— 3.0to—0.1 1 4 5 
0.0 and over 1 1 























THE EARNINGS OF MANAGEMENT 


The distinction between earnings of management and profits accru- 
ing to invested capital, always a rough one, is made more vague by 
efforts to avoid tax liability. Further, it is especially in the indus- 
tries considered here, such as trade and service, that the personal 
element assumes great importance and the money-flows to managers 
bulk large. A study of the profitability of corporations engaged in 
these industries may not neglect the earnings of officers. 

“‘Compensation of officers’’ as reported for tax purposes is taken 
to represent these payments. Included are bonuses as well as salaries. 
Table III presents compensation of officers in 1930 as a percentage 
of net worth in that year. Average size of company (measured by net 
worth in 1930), one of the elements affecting these payments in their 
importance relative to net income, is also given. Figures for other 
years are much the same as those for 1930 and have therefore been 

5See Bulletin 55, April 11, 1935, National Bureau of Economic Research, for ratios of 


“total profit” to “total capital’. The figures there given are for major industrial divisions 
only. 
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omitted. Supplementary figures in the table are, in relatives on the 
1929 base, compensation of officers of the major industrial groups. 


TABLE III 
EARNINGS OF MANAGEMENT IN CORPORATIONS IN THE UNITED STATES, 
1929-1932 
SUBGROUPS IN NON-MANUFACTURING INDUSTRIES 








Compensation of officers 














Capitalization . uve? 
per company, t- n relative form 
cmp 1930 made nes om 9 (1929—=100) 
age of capital 

($1,000) ization, 1930 | 1930 | 1931 | 1932 

Mining and quarrying................445- 773 0.7 90.3 | 79.9 | 68.2 
eS a ga Ad 4,200 0.2 
ae se 4,255 0.3 
cc wcin gn saesen ube wees 728 1.0 
a i ee ae aie alla A 512 0.7 
555 aad, cay eeeed weaken he 397 1.1 

Transportation and other public utilities ..... 2,364 0.3 95.7 | 88.5 | 78.1 
Water trammportation. ... nc ccc cccccees 385 1.9 
Aerial tranaportation. ........sccccccess 282 1.2 
ee ok cea ehewnew sand 102 4.9 
ES EE re ere 29,206 0.1 
BNOUIND SUID... onc ccresceccosccecees 3,870 0.2 
Electric light and power................ 13,732 0.1 
int ae dies ne ge ask e ea eA Or 5,295 0.2 
i Co .. . cwenecwkeeecees 100 5.3 
Telephone and telegraph................ 2,013 0.1 
es os a ween wwe aaa 528 2.0 
nan cease eeecnenedee ens 494 0.4 
ae 3,649 0.2 

ie aie ieee aa Pea eae aul 107 6.9 92.8 | 81.0 | 64.4 
hd a ho oo we weg ander neeen ai 170 6.6 
ae a ik eS ee a 89 6.7 
Wholesale and retail............... er 158 5.9 
EES ene 92 11.2 
EE dada. sas cae eee Een eee 54 10.9 

ERTS ae re oredr ne one eee ae 142 5.0 99.0 | 88.2 | 71.3 
so a 110 6.1 
a ese aceaniit: oniak Bane e eax eae 182 2.4 
Professional 82 9.8 
Business....... 300 4.0 
6g dc awe at edennh wean e anes 55 10.0 

Finance, excluding life insurance companies . . 348 1.5 94.8 | 79.3 | 63.0 

Brokers, investment bankers and 

i gia vary ce Oe a we eh tk 1,075 1.0 
a Sa a 128 1.6 
Insurance companies, other than life... ... 1,729 1.2 
Ces a ceca ek eee sawed es 677 0.8 
ER ee re 419 2.9 























REPRESENTATIVENESS OF MAJOR-GROUP AVERAGES 

The large dispersion of the subgroup ratios about their weighted 
arithmetic means is apparent from Table II. Despite the width of 
the class intervals, the degree of variation appears large. Yet some 
clustering is noticeable when different major industries are compared. 

The data are not sufficiently detailed to bear the weight of a refined 
statistical apparatus. However, we may draw the following tentative 
conclusion. With reference to most of the major groupings consid- 
ered in the present paper, it appears that these broad classifications 
have some empirical basis indicating homogeneity in respect of fac- 
tors influencing profit levels and changes therein. That many in- 
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dividual factors are involved is apparent. But the assumption that 
several general influences of some considerable weight operating upon 
all the subgroups comprehended by a major industrial division do 
exist, appears to be warranted. 


CONCLUDING NOTE 


There have been presented rates of return on stockholders’ equity, 
for 1929-31, in subgroups of the distributive, service, utility and 
finance divisions, as well as mining, together with other data bearing 
on the profitability of investments in these industries. 

Comparison of the figures with other data covering these fields of 
enterprise, and with earnings in other industries, remains to be done. 
It is hoped, especially, that data recently made available in the Census 
of Service Industries and the Census of Distribution, together with 
the 1933 corporate data when these are published (by subgroups, if 
possible) may help in the answering of many questions bearing on the 
importance, behavior, and structure of the service and distributive 
industries. 

APPENDIX 
Statistical Section—Income Tax Unit 
Corporation income tax returns for 1930-1932 filed by concerns whose predominant business 
is classified under certain subdivisions of the following major industrial groups: 
Mining and quarrying; Transportation and other public utilities; Trade; 
Service; and Finance; ae po Sau and undivided profits 


(Composite for returns showing net income and no net income) 
(In thousands of dollars) 


Surplus and undivided profits 


less deficit 
1930 1931 1932 
Mining and quarrying: 
Metal mining—iron, copper, lead, zinc, gold, 
‘ ve, DE t<cebcaeuceuGhenteeacees 987,640 996,930 787,077 
oal: 
DED cecaues ddneasndedneeenewene Ga 221,672 255,414 229,751 
Bituminous, lignite, and peat ............-. 315,681 287,592 203,401 
Ge EE Bk eaWerk teva ane eeekeeeuneneens 239,946 76,575 97,015 
Transportation and other public utilities: 
Transportation and related activities: 
Water transportation and related activities— 

Ocean and fresh-water lines, canals, dock- 

ing, drawbridge operating, lighterage, sal- 

vaging, piloting, wharfing, lessors ........ 170,346 122,721 119,629 
ES TR. oa dk ate as seeccaceses 11,312 16,682 20,014 
Autobus lines, taxicabs, and sightseeing com- 

S. . £2 cah Cae bWhddeeKGREE CORSE OSO OS 24,939 6,773 8,775 
EO ee eer 5,150,492 4,404,654 8,678,974 
MONO DE oo ckcccecasocessescoseses 505,623 491,311 885,282 
Electric light and power companies ........ 4,017,130 2,843,858 1,583,770 
Gas companies, artificial and natural ...... 608,213 565,811 484,700 
Cartage and storage; food storage; packing 

and shipping; local transportation and re- 

lated imdustries, B.@.6. .ccccccccccccces 179,135 180,540 168,085 

Other public utilities: 
Telephone and telegraph companies ........ 857,876 1,104,504 1,000,706 
Radio broadcasting companies .........+. 34,006 22,436 21,365 
WED. GOUNIIEND oo cc wecscocesccsoesese 128,962 109,667 141,559 
All other public utilities—Terminal stations, 
pipe lines, toll bridges and toll roads, irri- 
gation systems, etc. .......ccccceevecee 742,814 463,191 427,691 
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Surplus and undivided profits 
less deficit 


1930 1931 1932 5 

Trade: : 

WROMERID 2c cccccescccccccescccccccccscess 895,545 724,358 471,967 

I cit reer ade wank ee ais etn wide eee « 1,989,569 1,690,127 1,096,419 

is i + csc eben deucenceneeees 493,169 354,718 239.545 

bead dhe de ke abe Ra ake wee vie 149,049 96,005 85,649 

EE cinta ca a dudlaa se ede ee au kwon eS 91,797 59,812 42,702 
Service: 

Domestic service—laundries, hotels, restau- 

DM 62 ichedbetbdasvieseqewesinsewr 261,356 136,187 53,387 
EE Ce Terre rT Te 195,900 192,469 141,139 
Professional service—curative, educational, engi- 

i Co. cen cken beeen er eenns 74,708 17,477 39,712 
Business service—detective bureaus, trade shows, 

mimeographing, publishing directories, adver- 

DE, WES 665060405665 00 206 Cea OR ES AOR 1,121,451 624,268 420,034 

Finance: 
Banking and related industries: 
Stock and bond brokers, investment brokers, 
investment bankers, and investment trusts 1,344,907 863,656 995,234 
Real estate and realty holding companies— 
realty development, holding, or leasing; 
Bey GI, GR. cc ccccccccvcccceccuves 2,007,089 1,730,163 1,279,612 
Insurance companies: 
Life insurance—mutual or stock companies. . 774,085 757,443 792,851 
Other insurance—accident, casualty, fire, ma- 
cat kee enn hws CeeCaN Set 1,383,721 904,660 831,337 


Other finance: 
Loan companies—building and loan associa- 
tions; mortgage, note, or pawn brokers; 
insurance agents, promoters, stock syndi- 
cates, foreign exchange, and finance, n. e. c. 5,781,110 3,483,926 3,104,900 

















ON THE INFLUENCE OF CLASSIFICATION ON THE 
DETERMINATION OF A MEASURABLE 
CHARACTERISTIC 


By H. ARTHUR MEYER, DR. SC. TECHN., Forest Engineer, Departamento Forestal y 
de Caza y Pesca, México, D. F. anv W. EDwarps DEMING, PH.D., Associate 
Physicist, Bureau of Chemistry § Soils, Washington, D. C. 


1. INTRODUCTION 


Invariably in the measurement of each of a number of individuals 
for a certain quantitative characteristic there is a certain least count, 
below which—be it large or small—further classification is not made. 
The lower limit of the least count is fixed in the manufacture of the 
measuring instrument, but in practice a spacing much wider than that 
is often voluntarily adopted for convenience, and with little loss in 
accuracy provided the spacing be not too wide. To investigate the loss 
of accuracy resulting thus is in fact the main purpose of this paper. 

The immediate result of classification is that the observations are 
grouped; each observation is, in effect, transferred to and recorded 
at the center of the class in which it appears to fall. The most familiar 
consequence of classification is the average shift in the moments of a 
frequency distribution, as is adequately described—at least under the 
circumstances originally stipulated by their originator—by Sheppard’s 
corrections, whose nature has been considerably elucidated by Fisher * 
and Wilson.? Sheppard’s corrections involve only even powers of 
the class interval and for this reason can be called ‘‘second order’’, 
but not with the implication that their magnitude is necessarily un- 
important. 

Besides the effect on moments, there are two other consequences of 
grouping that need to be considered. Of these, the first here to be 
discussed is an apparent increase in the experimentally obtained 
standard error of single measurements—an effect recognized by 
Meyer * in 1934 but not until now evaluated. The second effect was 
recognized and evaluated by Tischendorf* in 1925. As will become 
clear later, the two are closely related and are in fact supplementary. 
Like Sheppard’s corrections, they too are “‘second order’’. 


1R. A. Fisher, Phil. Trans. Roy. Soc. A222, 309-368 (1921-22). See especially pages 


317-320. 

2E. B. Wilson, Proc. Nat. Acad. Sci. 13, 151-156 (1927). 

7H. Arthur Meyer, Beiheft Nr. 13 zu den ZS. des Schweizerischen Forstvereins (Ziirich, 
1934). 

4 W. Tischendorf, several articles in the Forstwissenschaftliches Centralblatt (Berlin) for 
the year 1925. See also his Lehrbuch der Holzmassenermittlung (Berlin, 1927) pp. 57-58. 
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2. THE RECORDING ERROR 


Suppose that the true value of a measured quantity lies between 
na +2 and na+ 2 -+ dz, as shown by the shaded strip in the figure. 
On the assumption of the normal law of error, observations on this 
true value will be distributed on a normal curve of 8S. D. a, centered at 


na + x, the true value. 
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The normal curve of error, centered ot the value being measured. 
a is the least count, and the orrows point to the discrete values thot 
will be recorded 


Now any continuous curve of error implies that the least count is 
infinitesimal. In any actual measurement, however, this is not the 
ease; the least count, instead of being infinitesimal, is some finite 
amount a; and the result is that observations are necessarily recorded 
at discrete points midway between certain class limits. With the 
choice of scale shown in the figure, these midpoints are located at 

, — $a, —4a,}fa,$a,fa, ... , (n+4)a,(n+H)a,... , 
as shown by the arrows. An observation which is recorded at 
(n +- 4)a must have fallen in the same class with the true value: for 
this reason we say that it has a ‘‘recording error’’ of 0. An observa- 
tion recorded at (n + $)a has a recording error of a; one recorded at 
(n + $)a has a recording error of 2a; ete. Observations recorded at 
(n — 4)a, (n—$)a, ... have recording errors — a, — 2a, 

It will be understood that what we are here calling ‘‘recording error’’ 
arises from two sources: first, from the accidental errors of measure- 
ment, which with infinitesimal classes are, by assumption, described 
by the normal curve of S.D. o; and second, from an aberration caused 
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by grouping, or the transfer of each observation to the center of the 
class in which it falls. 

Areas under the normal curve centered at the true value na + zx 
give the relative frequencies of the recording errors. To consider all 
possible values of z as ‘‘equally likely’’ within the class na < x 
< (n+ 1)a, and to weight the squares of the recording errors propor- 
tional to their relative frequencies (areas under the normal curve), 
we should set up the following series of integrals for the apparent 
mean square recording error of single observations (abbreviated 


M.S.R.E.) : 


OV 1 ” 1 9 = ae —e2/2o2 
M.S.R.E.= 44 ds ar - .. + ( — 2a) / e de 


e=—2a—z 





zx 


+(- orf ede +0 fi ede 
2a—z — 3a —z m= 
+a ff ede + (20)? ff ede + .. ] (1) 
exa—z e=2a—rz 


Each of these integrals can be evaluated closely enough by the use 
of Sheppard’s a 


“ec 


spurious curve of frequency’’.. By this device the 
area of a strip of width a under the normal curve of 8.D. a is placed 
equal to the product of the width a by the ordinate of a ‘‘spurious’’ 
normal curve at the the midpoint of the strip, the ‘‘spurious’’ curve 
to be centered with the old one but to have the ‘‘spurious’’ 
S.D. o’, where o’? =o? + a?/12. This is not an exact result, but is 
an approximation of great utility. Applied to the above integrals 
it gives 
(s+ la—z 

Fa a 8/208 
M.S.R.E. = - dz —= (sa)* eg 1 "de 

also oV/ 24 


e=— 8a -—Z 


1 f* 1 
— ——— (sq)? e 1+ Da—4)*/20" 
+ wal 2. “intel (2) 


where a’? = g* + a?/12. (3) 


5 W. F. Sheppard, Proc. London Math. Soc. 29, 353-380 (1897). 
* Karl Pearson, Biometrika 3, 308-312 (1904). 
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The sign of summation, &, implies that the index s is to run over all 
integers, positive and negative, zero included. Practically, it need 
cover only the range from — 3c to + 3c. 

Once again applying this device of Sheppard’s to a rearrangement 
of Eq. (2) we find that the 


1 “ - 
MS.RE=—— p= Bla)! [eet bese dz 





a 
— —_— > 2 , —8%a2/20"2 
5" \/ De (sa)? e (4) 
> - 
=———ae 5 re (5 
o V24r p> ) 
where o”@ =o? +a?/12=—¢'? + a?/6. (6) 


Now by the Euler-Maclaurin summation formula, the summation 
in Eq. (5) ean be replaced by an integral to the same degree of approxi- 
mation as that introduced by Sheppard’s ‘‘spurious’’ curve; hence 


© "3 
— f g? ¢ —00/ae" ds = | ¥ - r(3) 
o"V2r Jo ao V2x 4 
= g"2 = g”? + a?/6 (7) 
since T'(2) = 3 1(3) = 3v*. 

Thus the M.S.R.E. with classes of width a is greater by a*/6 than 
if the classes were infinitesimal. It is to be remembered that this result 
was derived by an approximation, and it should not be expected to 
hold when a is very large compared with o. By actual computation, 
however, we have found that when a is as large as 3c, formula (7) is 
only 3 per cent high, and when a = 4c it is less than 7 per cent high. 
Clearly, however, it breaks down eventually, for if o were made very 
small while a remains moderate in size, so that a/o is very large, the 
M.S.R.E. would be zero. In such a situation there remains only the 
‘‘error of position’’, next to be considered. 











3. THE ERROR OF POSITION 


In the preceding section no account was taken of the distance be- 
tween the true value and the center of the class in which it lies. In 
the figure this distance is }a — x. Now again for ‘‘equally likely” 
values of x within the class, the mean square value of 4a — z is 


ja ha 
M.S.E.P.=- (ta — x)? d($a — zx) —1f u? du = a?/12. (8) 
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This we call the mean square ‘‘error of position’’ (M.S.E.P.). As 
stated in the introduction, it was first recognized and evaluated by 
Tischendorf * in 1925, who called it ‘‘mittlerer Abrundungsfehler’’. 
Tirén * in 1929 explained it as a ‘‘ Repriasentationsfehler’’, which may 
perhaps best be translated as ‘‘error of position’’. His considerations, 
to pass to an example in forestry, are roughly as follows. 

According to the accidental position of the class limits there arises 
in the recording of the diameter of a tree an accidental error of round- 
ing off (classification), which in the maximum has a magnitude 3a. 
On the other hand, if we consider the size and position of the classes 
as given, then the accidental error of rounding off arises because the 
difference between the true diameter and the center of the class in 
which it lies is to be considered accidental. Hence any one tree of 
the forest is subject to a mean square ‘‘error of position’’ (Repriisen- 
tationsfehler) of amount a?/12, as found in Eq. (8). 

This M.S.E.P., a®/12, exists regardless of how large or how small o 
may be, and in any ease is to be added to the M.S.R.E. to obtain the 
total apparent mean square error (A.M.S.E.) of single measurements. 
When, therefore, a/c is not so large as to invalidate formula (7), the 


A.M.S.E.= o? + a?/6 + a?/12 =o? + a*/4. (9) 

If o were vanishingly small compared with a, the M.S.R.E. would 

be zero, as explained at the end of the last section, but the M.S.E.P. 
would retain its value, a*/12. 


4. DISCUSSION AND APPLICATION 


A frequent problem in forestry is to determine the volume of wood 
contained in a forest stand, and by repeated inventories the current 
or periodic growth. This is done by measuring and remeasuring after 
5 or 10 years the breast height diameter of all the trees standing on 
the area considered. In order to obtain reliable averages—especially 
with regard to the current growtl—it is necessary to measure a great 
number of trees, often from some hundred to many thousand. A fast 
working method of measuring must therefore be used. Usually every 
tree is measured only once. Because the cross section of a tree is not 
perfectly round, different results are obtained if the diameter is taken 
at slightly different places. The resulting error of measurement may 
be determined experimentally by repeated measurements of one or 
several trees. These errors being relatively high (1.e., o being relatively 
large compared with a), it is clear that little would be gained if every 


*L. Tirén, Reports of the Swedish Institute of Experimental Forestry (Stockholm) 25, 
229-304 (1929). 
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tree were measured to a tenth or even a whole millimeter. Because 
it is also more convenient to use relatively big diameter classes and to 
determine merely in which diameter classes the trees of a stand belong, 
this procedure has become a common and justifiable practice in for- 
estry. 

Let us suppose that we are to measure trees whose diameters range 
more or less uniformly between 30 and 40 em. Experience in forestry 
has shown that with the care usually exercised in measuring large 
areas covered with trees of this diameter range, the mean error of 
single measurements of a diameter, using a very small least count, may 
be about 1.6 em. With this value of o, it follows from Eq. (9) that 
the apparent mean square error (A.M.S.E.) of single measurements, 
when a class interval of a em. is employed, is 

A.M.S.E. = o? + a?/6 + a?/12 = 1.6? + a?/4__ (em.?”) (10) 
from which it is found that 

if a=0, the A.M.S.E. is 1.6 em. (=o) 


a=] em ‘é 66 6é 1.7 sé 
a—2 on. sé 66 6é 1.9 6c 
a= 3 em.. sé sé 66 99 sé 
a—4 em 66 66 6é 96 ‘6 


In practice, there is always to be feared not only the presence of 
accidental errors of measurement and of classification, but also the 
presence of constant and other errors, independent of the class inter- 
val, caused for instance by the use of inaccurate instruments (cali- 
pers), or by sampling errors, such as the inadvertent omission of cer- 
tain trees that should have been measured; hence we may conclude 
that unless extreme refinement is desired it would seem permissible 
in the above case to take advantage of the convenience of a spacing 
as wide as 2 or 3 em., or even, for some types of work, a spacing as 
wide as 4 em. 

The ‘‘error of position’’ may be illustrated by another example 
from forestry. Suppose that the diameters of the trees on a certain 
area are remeasured after a lapse of a few years in order to determine 
the growth that has taken place over that period. Let us assume that 
there are no accidental errors of measurement (i.e., c= 0), but that 
we would nevertheless apply wide diameter classes. Now if every 
tree would grow exactly the same amount, and exactly some multiple 
of the class interval being used, then the ‘‘error of position’’, which 
has for each tree a definite value—the same in both inventories—would 
be completely eliminated from the growth, which comes by taking the 
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difference of the two sets of diameters. But of course such a situation 
never really exists; the ‘‘error of position’’ for each tree is different 
at the two inventories, and there is no telling what it may amount 
to at either time. So if the average growth per tree of a stand is com- 
puted by subtracting the average diameter at the earlier inventory 
from the average diameter at the latter, there will be feared a M.S.E.P. 
amounting to twice a*/12, or a*/6. This is in addition to the M.S.R.E., 
which will be twice o? + a?/6, or 2c* + a?/3. Altogether, there is to 
be feared an A.M.S.E. of 20? + 4a? in computing the average growth 
per tree of a stand. 








TRENDS IN THE AGES OF GAINFUL WORKERS, BY 


OCCUPATION, 1910-1930 


By MAPHEUS SMITH, University of Kansas 


During the last decade much has been said and written about the 
increase in the age of the nation’s population. A number of changes 
in the age of the population are particularly significant : 


I. Changes in the Age of the General Population 
1. The Increasing Average Age of the General Population 


This is accompanied by a decline in the percentage of chil- 


dren and of adults up to about 35 years of age and an increase 
in the percentage of those of each sex over 40 years of age. 


2. Employment Status of the General Population 
a. The percentage of the total population 45 years of age and 


over which is gainfully employed increased gradually from 
44 per cent in 1870 to 53 per cent in 1910, and declined to 
52 per cent in 1930. 

. The percentage of the total population in the most employ- 
able ages (16-64 years) which is gainfully employed 
reached a peak of approximately 62 per cent in 1910, de- 
clined to 59.6 per cent in 1920 and declined slightly to 59.1 
per cent in 1930. In 1930 a greater percentage of the 
population between 20 and 44 years of age was employed 
than in 1920, but the percentage was smaller for the older 
and younger groups. In spite of a percentage decline from 
1910, the actual number of gainful workers has steadily 
increased. 


II. Changes in the Ages of the Gainfully Occupied Population 
1. Changes in Percentage of Gainful Workers in Different Age 
Groups 
a. There has been a steady decrease in the percentage of male 





gainful workers under 35 years of age since 1910, and an 
increase in all other age groups. The decreases and in- 
creases were fairly uniform throughout. 

. There has been a decrease in the percentage of female gain- 
ful workers under 35 years of age, and an increase in those 
who are older. Changes were not regular, the biggest in- 
creases and decreases occurring from 1920 to 1930. The 
678 
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increases have been greatest from ages 40 to 50, and very 
slight at age 60. 
2. Changes in the Median Age of Gainful Workers 

a. The median age of the gainfully occupied population 
(16-64) has increased from 32 years in 1890 to 35 years in 
1930, compared with an increase from 30.7 to 35.7 years 
for the gainfully occupied population 10 years of age and 
over. Since 1910 the rate of change of the two groups has 
been almost exactly the same. The age of the gainfully 
occupied is not increasing quite so rapidly as that of the 
total population. 

b. The median age of male gainful workers 16 to 64 in- 
creased from 33.2 years in 1890 to 36.5 years in 1930; that 
of females increased from 25.0 to 30.0 years during the same 
period. The age of males increased much more slowly than 
that of females to 1910 and since then it has increased more 
rapidly. 


Here, however, available data on age trends of gainful workers are 
about exhausted. A decrease in younger workers, and a correspond- 
ing increase of older workers has brought about an increase of 5.9 
years in the median age of the gainfully employed male population and 
an increase of 1.2 years in the age of female workers from 1910 to 1930. 
But there is almost nothing available in a published form on age 
changes in socio-economic classes and specific occupations. Hitherto, 
it has not been possible to say which occupations are typical of the 
age trends of the total gainfully employed population, and which are 
aging more or less rapidly than the average. The decennial censuses 
have included data on occupations by age and sex but the occupational 
classifications were so different that it is difficult to compare the occu- 
pational data during this period. Now, however, reliable informa- 
tion on the median ages of workers in 53 selected occupations over a 
period of three decades is available for the first time, much of the 
basie data drawn directly from published census statistics properly 
classified and the remainder obtained from them by simple estimation 
procedures. 

The sequence of steps traversed in obtaining comparable figures 
upon which the median ages presented in Table I are based, briefly 


stated, was as follows: 


1. As a matter of convenience, occupations closely affiliated were 
grouped so as to obtain occupational classes embracing all of the 
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occupations included in the 1930 census classification. For ex- 
ample: actors and showmen were grouped together, as were 


TABLE I 


MEDIAN AGES OF WORKERS 16 TO 64 YEARS OF AGE IN SELECTED 
OCCUPATIONAL GROUPS, 1910, 1920, AND 1930! 
































Male Female 
Occupation 
1910 | 1920 | 1930 | 1910 | 1920 | 1930 
a elepiniweaw ee a will 33.9 | 35.4 | 36.5 | 27.8 | 28.5 | 30.0 
Ee I vnc a0nda cnnwecsacesse sees 31.3 | 33.6 | 34.6 | 28.5 | 28.7 | 29.8 
Professional persons 
Musicians and teachers of music................-. 32.6 | 34.8 | 33.0 | 29.2 | 31.8 | 35.4 
Teachers (schools and colleges)...................| 31.8 | 34.2 | 33.5 | 28.4 | 27.6 | 29.7 
Proprietors, managers and officials 
Wholesale and retail dealers................+2+0+: 40.3 | 41.2 | 41.6 | 40.9 | 41.6 | 42.6 
Clerical workers 
Bookkeepers, cashiers and accountants............. 30.5 | 31.3 | 32.4 | 25.5 | 23.8 | 27.1 
Se CD. cca aebehusesecsceecees 24.0 | 29.1 | 30.1 | 24.0 | 23.9 | 26.3 
Office boys, telegraph and other messengers.......| 20.9 | 21.3 | 21.2 | 20.9 | 21.4 | 21.5 
Btenographers and typists. ........ccccccccscccees 23.6 | 23.6 | 24.3 | 23.0 | 22.8 | 23.7 
i 8. 6c awake wetkleeenanewe 24.7 | 29.4 | 32.6 | 22.1 | 22.4 | 23.8 
Sales people 
EEO LORE OE EEE PEER ETT 37.0 | 38.0 | 38.8 | 36.9 | 38.1 | 39.8 
SN a aca wlio ca a QUE ae RE 22.6 | 23.7 | 22.5 | 27.3 | 30.4 | 25.9 
Real estate and insurance agents.................| 41.9 | 42.4 | 41.7 | 40.4 | 42.3 | 44.1 
Salesmen and saleswomen (proper).........-.-+++> 30.2 | 31.6 | 32.7 | 24.7 | 26.3 | 29.5 
Skilled workers and foremen 
Blacksmiths, forgemen and hammermen........... 38.4 | 39.5 | 43.6 o— — a 
a eek cia ete Nea als dieih a wis Ra 34.0 | 35.1 | 39.8 — — = 
Brick and stone masons and tile layers............ 38.3 | 41.5 | 39.9 — — a 
ea eeeka Cesena enied 39.4 | 41.0 | 41.3 —_ = — 
aed ea ie eee ee U MES Makes 39.4 | 41.5 | 43.4 — oo —_ 
I ai a a ee Keane Hae eee WED 29.3 | 30.0 | 33.1 — — —_ 
Locomotive engineers and firemen...............-- 34.7 | 35.6 | 41.6 — = —_ 
Machinists, millwrights and tool makers........... 32.4 | 33.1 | 37.0 — — — 
Molders, founders, casters (metal)................. 35.2 | 37.1 | 39.9 — — — 
Painters, enamelers and varnishers (building) and 
I a eS ties eh ghd Oe 36.0 | 40.6 | 39.7 — — — 
Plasterers and cement finishers.................--| 37.9 | 40.5 | 38.6 — oe —_ 
Plumbers, gas and steam fitters.................5- 32.0 | 34.8 | 37.2 — — —_ 
rs re eC allie gene basen ee eee 34.7 | 37.7 | 38.1 —_— = — 
Structural iron workers meena BES See eee 33.8 | 35.2 | 37.0 — = _ 
Tailors and tailoresses..... Pare § Ff OE OEE PE REE 
OT rrr 33.8 | 33.9 | 37.5 os — 
Skilled workers, printing, publishing and engraving...| 30.8 | 34.5 | 33.9 | 23.9 | 27.3 | 30.9 
Semi-skilled workers 
Painters, glaziers, enamelers, and varnishers in factories.| 33.8 | 35.3 | 34.8 | 22.6 | 24.4 | 23.6 
ee a eS eh Seiad 32.3 | 35.0 | 34.3 | 36.4 | 37.0 | 38.9 
Dressmakers, seamstresses and milliners...........| 34.9 | 38.2 | 39.1 | 33.3 | 38.8 | 42.8 
Grinders, filers, buffers and polishers (metal) eres 31.2 | 34.9 | 36.5 | 23.4 | 24.8 | 25.8 
Operatives in cigar factories. ................... -| 33.0 | 38.1 | 40.0 | 23.9 | 26.1 | 27.2 
Operatives in clothing factories..................-] 31.1 | 34.4 | 36.8 | 24.1 | 26.9 | 29.3 
Barbers, hairdressers and manicurists.............. 34.0 7.2 | 38.2 | 30.0 | 32.6 | 30.7 
Boarding and lodging house keepers............... 44.7 | 47.3 | 49.1 | 43.2 | 46.1 | 46.8 
ES Ut GER ea Ee, ey SP ee 30.9 | 32.7 | 37.3 _— —_ — 
Housekeepers, stewards and practical nurses....... 36.5 | 38.8 | 39.7 | 38.6 | 41.7 | 44.6 
Watchmen, guards and doorkeepers............... 47.4 | 51.6 | 51.0 | 35.8 | 41.7 | 46.0 
Unskilled workers 
ET ee ree eT 24.1 | 24.7 | 24.5 | 26.4 | 27.0 | 25.6 
Charwomen, cleaners, and laundresses.............} 36.8 | 38.6 | 37.6 | 36.4 | 38.8 | 40.6 
dc cei pai ebhe aan eK he ewer 28.0 | 36.5 | 33.2 —_— _ _ 
DRG ds cada nKeose eR Ad e+ kee ber see cnaeaed 31.9 | 35.6 | 34.8 os = _ 
ee in tei ee ane ate deka ih eee ee 32.9 | 35.4 | 34.7 | 27.5 | 31.4 | 31.7 
Waiters, waitresses and bartenders................ 32.4 | 33.4 | 32.7 | 24.5 | 26.5 | 25.9 
Other laborers 
Draymen, teamsters and expressmen. . .| 31.9 | 33.5 | 39.8 — — _ 
Firemen (exce - locomotive and fire department) . -| 34.0 | 37.0 | 40.3 _— _ — 
Fishermen and oystermen...............-:2+e+eee: 35.5 | 38.1 | 38.1 | 34.9 | 33.4 | 38.3 
Furnacemen, smelter men, heaters, and puddlers....| 33.7 | 34.6 | 37.9 as a — 
Longshoremen a aie ae ah tele ek arse 35.3 | 36.5 | 39.6 a — _ 
Lumbermen, raftsmen and woodchoppers.......... 32.8 | 33.9 | 35.8 — _ — 
Miners, oil, gas and salt well operatives........... 32.4 | 33.8 | 35.8 | 24.6 | 27.0 | 24.3 








1In calculating the median age, it has been assumed that the ages of workers form a discrete series 
the basic unit of wnicn is one-tenth year. Where no median age is given there were too few cases for 
measures of central tendency to be reliable. 




















TRENDS IN AGES OF WORKERS 681 


artists, sculptors and teachers of art; wholesale and retail dealers ; 
bookkeepers, cashiers and accountants; and real estate and insur- 
ance agents. The purpose of these and the other groupings is 
to reduce the number of classes without increasing the hetero- 
geneity of the combination so much that it is meaningless. The 
inclusiveness of the various occupations can be seen from their 
names in the table. 

Certain of the occupations were selected for study on the basis 
of their homogeneity, and so as to include a preponderance of 
skilled, semi-skilled and unskilled groups but only one or two 
examples from the professions and proprietorial classes, which 
are probably the most homogeneous of the Edwards socio-eco- 
nomic classification.* 

Occupational statistics from the 1910, 1920 and 1930 censuses 
were classified into the occupations that are included in this re- 
port. The comparisons of the occupational classification of the 
1910, 1920 and 1930 censuses with the classification employed 
here had to be made separately. The 1910 and 1920 data were 
classified with the aid of occupational indexes, and numerous 
items which appeared on the surface to be equivalent to items in 
the 1930 classification proved to be incomparable and could not 
be used. Data from some of the items were adjusted by estima- 
tion by the inclusion or exclusion of a relatively small proportion 
of persons. 

It had been hoped that the data for 1900 might be used, giving a 
longer trend, but inspection of the difference between the classi- 
fications of the 1900 census and the other censuses showed this 
to be impossible. Changes in the census classification, and 
equally as important changes in the industrial and occupational 
organization of the country make the occupational data before 
1910 almost entirely incomparable with that appearing subse- 
quently. 

The data were summarized in five age groups: 16-24; 25-34; 
35-44 ; 45-54; and 55-64. Data from each of the three censuses 
had to be adjusted in one or more particulars in order to obtain 
age groups which were comparable. The most detailed age 
breakdown obtainable for 1910 gainful workers by sex and occu- 
pation, even by use of an unpublished census table, was 10 to 13, 
14 and 15, 16 to 20, 21 to 44, and 45 and over. The 1920 age 
breakdown, more nearly comparable to the 1930 data, was 10 


1 Edwards, Alba M., “A Social-Economic Grouping of the Gainful Workers of the United 
States,” JoURNAL OF THE AMERICAN STATISTICAL ASSOCIATION, December, 1933, pp. 377-387. 
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to 13, 14, 15, 16, 17, 18 and 19, 20 to 24, 25 to 44, and 45 to 64; ? 
and that of the 1930 Census was 10 to 17, 18 and 19, 20 to 24, 
and five year intervals up through 64 years.* 

The 1910 and 1920 data were distributed in accordance with the 
selected age breakdown by means of graphic interpolation on 
cumulative percentage curves, all drawn by freehand methods 
by the same person. The 1930 curve was first drawn for a 
given occupation through a very complete assortment of points 
from a zero percentage at age 10 to a percentage of 99.5 at age 
80. Then the 1920 and 1910 curves were drawn on the same 
sheet through the same initial and final points and the points 
at the ages mentioned above. The curves thus constructed were 
made to conform to the same general character of the 1930 curve 
and were smoothed. From the 1920 and 1910 curves the per- 
centages for each unknown limit of the selected age groups were 
read and applied to the total gainful workers obtained from the 
census volumes.* 

The assumption that the 1910 and 1920 curves follow the general 
configuration of the 1930 curves for each occupation does not 
appear to be unreasonable; in fact, it is about as reasonable to 
suppose that the slope of one curve between the known points 
has the same character as that of another curve based upon simi- 
lar data, as to say that the data for every occupation produce a 
smooth curve. The latter assumption is never seriously ques- 
tioned, and, as a consequence, the first need not be. 


The distributions thus provided from each of the three censuses 
were exactly comparable in occupational and age breakdown, and 
were ready to be used in the calculation of median ages. 

Occupations Decreasing in Age. Practically all of the 53 oceupa- 
tional groups increased in median age between 1910 and 1930. The 
only exceptions among males were newsboys, and real estate and in- 
surance agents; and among females were newsgirls, farm laborers, and 
operatives in mineral extractive industries. Each of these occupa- 


2 The 1920 data were from Vol. IV, Chapter IV, Table 6, pp. 378 ff. of the Fourteenth 
Census. 

3The 1930 data were from Vol. V, Chapter IV, Table 6, pp. 118 ff of the Fifteenth Census. 

*The 1920 data admittedly are somewhat incorrect, because of the effect of the war upon 
industrial organization and on the number of workers in various occupations between 20 
and 31 years of age. Data on the occupations of drafted men, however, make it clear that 
the net effect of the war on the percentage distribution of workers in an occupation is not 
greater than one or two tenths of one per cent. Soldiers were drawn from the occupations 
with the largest number of workers and many of these had returned to employment before 
the 1920 Census was taken. Another error of the 1920 Census data grows out of the dif- 
ference in the time of taking the Census: June 1st for 1910; April 1st for 1930; and January 
Ist for 1920. This had little or no effect on the ages of workers. 
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tions was marked either by an increase in the percentage of workers 
in the age group 16 to 24 or a decrease in the age group 55 to 64, or 
both. 

Occupations Above Average in Rate of Increase in Age. Most of 
the other male occupational groups aside from newsboys, and real 
estate and insurance agents increased only slightly in median age, but 
eight increased more than six years: male clerical workers (proper) 
(6.1), telephone operators (7.9), locomotive engineers and firemen 
(6.9), tailors (7.9), operatives in cigar factories (7.0), brakemen (6.4), 
firemen (except locomotive and fire department firemen) (6.3), and 
draymen, teamsters and expressmen (7.9). These occupations were 
uniformly marked by a percentage decrease in workers 16 to 24 years 
of age and an increase in the percentage of workers above 35 years 
of age. 

Many other male occupations surpassed the average of the 53 in 
amount of increase in age (3.3 years) : 


blacksmiths, forgemen and ham- dressmakers, seamstresses and mil- 


mermen liners 

boilermakers grinders, filers, buffers and pol- 

carpenters ishers (metal) 

electricians operatives in clothing factories 

machinists, millwrights and tool- barbers, hairdressers and mani- 
makers curists 

molders, founders and easters boarding and lodging house keep- 
(metal ) ers 

painters, enamelers, varnishers watchmen, guards and doorkeep- 
(in buildings) and paperhang- ers 


ers 
plumbers and gas and steam fitters 
sawyers 
structural iron workers in build- 
ings 
tinsmiths and coopersmiths 


elevator tenders 

furnacemen, smelter men, heaters 
and puddlers 

longshoremen and stevedores 

operatives in mineral extractive 
industries 





In most of these occupations the percentage of those above 35 years 
of age increased during the twenty-year period, while the percentage 
of those under 35 years of age decreased. The percentage of sawyers; 
structural iron workers in buildings; and boarding and lodging house 
keepers above 45 increased; while for watchmen, guards and door- 
keepers only the proportion above 55 years of age increased. 

Because the median age of female gainful workers increased less 
than that of males (1.3 years for the occupations under discussion 
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here) almost all female occupations exceeded the average amount of 
increase for the whole group, and many of them surpassed the median 
increase in age for all female gainful workers 16 to 64 years of age 


(2.2 years) : 


musicians and teachers of music 
(6.2 years) 

teachers in school and college (1.3 
years) 

wholesale and retail dealers (1.7 
years) 

bookkeepers, cashiers and account- 
ants (1.6 years) 


clerical workers (preper) (2.3 
years) 
telephone operators (1.7 years) 


y 

commercial travelers (2.9 years) 

real estate and insurance agents 
(3.7 years) 

boarding and lodging house keep- 
ers (3.6 years) 

housekeepers, stewardesses, and 
practical nurses (6.0 years) 

watchmen, guards and doorkeep- 
ers (10.2 years) 


charwomen, cleaners, and laun- 
dresses (4.2 years) 

saleswomen (proper) (4.8 years) 

tailoresses (9.4 years) 

skilled workers in printing, pub- 
lishing and engraving (7.0 
years ) 

bakers (2.5 years) 

dressmakers, seamstresses and mil- 
liners (9.5 years) 

filers, grinders, buffers, and metal 
polishers (2.4 years) 

operatives in cigar factories (3.3 
years) 

operatives in clothing factories 
(5.2 years) 

servants (4.2 years) 


waitresses and barmaids (1.4 
years ) 
fishermen and oystermen (3.4 


years) 





We do not know the precise causes of the changes in average age 
reviewed above, but the general pattern of explanation appears to be 
a combination of average age at time of employment and average 
duration of employment of the workers concerned. Important evi- 
dence can be obtained by comparing the average age of persons placed 
in different occupations at comparable dates. Such a comparison 
shows that occupations differ in average age of persons placed, in 
average age of all workers engaged, and in difference between average 
age of persons placed and average of all workers engaged; and also 
that the occupational differences between average age of persons placed 
and the average age of persons gainfully employed are positively 
correlated to a medium degree.’ Such a correlation indicates that 


5A crude but indicative measure of this fact is a correlation coefficient of + .54 + .10 
(Standard Error) for United States Employment Service placements in October 1934, com- 
pared with gainfully occupied workers of both sexes in 1930. The U.S.E.S. data were in 
an unpublished form. Although there are obvious factors, such as the depression, that affect 
this correlation, the coefficient is sufficiently large to insure at least some positive relationship 
between exactly comparable data. 
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the average age of persons placed is a factor in average age of all per- 
sons engaged, and because the correlation is not perfect, differences in 
average duration of employment also probably help to account for the 
average age of persons gainfully employed. 

Either one or both of these two factors explains the median age of 
each occupational group, some occupations being influenced more by 
one than by the other. Skilled occupations, as a group, are marked 
by long duration of employment. In contrast, the average age of 
watchmen, guards, doorkeepers, teamsters, expressmen, charwomen, 
and cleaners at the time of obtaining employment is already far ad- 
vanced, and duration of employment is shorter than that of the average 
skilled occupation. 

There is no consistent relationship between increase in number of 
workers in an occupation 1910-1930 and increase in median age 
(r= — .19 + .09 for males, and — .01 + .12 for females), although 
there are some occupations in which males declined in total numbers 
and also increased rapidly in age. Outstanding examples include: 

Increase in 


Decline in Median Age 
Numbers 1910-1930 


1910-1930 (years) 


Locomotive engineers and firemen... . 8,065 6.9 
Tailors eats Gl oe 21,220 7.9 
Operatives in cigar factories......... 41,399 7.0 
Brakemen .......... ; oe 5,128 6.4 
Draymen, teamsters and expressmen. . 299,050 7.9 


Another important fact related to median age is revealed by these 
occupational data. Invariably, occupations that are fundamental to 
other occupations, that constitute the first steps in the employment lad- 
der, have smaller median ages than those higher in the scale. Thus, 
most office boys (median age in 1930, 21.2 years) later become clerks 
(median age, 24.0); salesmen (median age, 30.2); or bookkeepers, 
cashiers and accountants (median age, 30.5). Many salesmen in turn 
become real estate and insurance agents (median age, 41.9), or whole- 
sale and retail dealers (median age, 40.3). Although they are not 
included among the selected occupations of Table I, the same sort of 
differences exist between the median ages of farm laborers and farmers, 
and of apprentices and skilled workers. 

Because of the depression, it is not likely that we can forecast with 
any degree of accuracy the future age trends in the occupations under 
discussion. Projection of trends beyond 1930 is likely to be meaning- 
less in view of industrial codes under the New Deal, and other govern- 
mental regulations, and in view of the weakness of the economic struc- 
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ture after 1930. However, unless the whole system of American 
industrial democracy is changed to a revolutionary extent, the aging of 
the working population will continue for some time yet, almost cer- 
tainly for at least two decades, and probably longer. There has been 
an unquestioned decline in the number of young persons in the popu- 
lation. The population pyramid is actually smaller at the bottom 
than formerly and this condition of affairs will automatically spread 
to the older group as the years pass. By 1940 it will already be affect- 
ing the youngest working groups. The increased length of schooling, 
child labor agitation and the probable loss of interest in gainful em- 
ployment following a history of emergency relief and a large amount 
of chronic unemployment will serve to reduce drastically the number 
of workers below 20 at that time. By 1950, the effects of the declining 
number of births may be expected to reach the 20 to 30 year group, 
and the result will be further aging of workers in all occupations in 
which workers are not already as old as they can be and retain their 
efficiency. But by 1960, or 1970 at the latest, the decline in the birth 
rate will probably have had its greatest effect on the age of the work- 
ing population—at least its greatest effect during the present phase of 
our national development. By the latter date the age of gainful 
workers in each occupation will be somewhat closer to the upper age 
limit of productive efficiency than now unless an interruption of re- 
cent trends occurs. 








NOTES 


ADJUSTMENT FOR THE INFLUENCE OF AGE COMPOSITION 
ON ESTIMATES BY BURKS’S METHOD OF THE 
DISTRIBUTION OF SIZES OF COMPLETED 
FRATERNITIES 


By FRANK LORIMER, Population Association of America 


A method for estimating the distribution of the sizes and mean size 
of completed fraternities of children (including both living and de- 
ceased) was presented by Dr. Barbara S. Burks in this JOURNAL, 
December, 1933.1. A high degree of reliability for the estimates so 
obtained of mean size of completed fraternities for state populations 
is indicated by the correlation of such estimates with ratios of chil- 
dren to married women (r= .894 + .020), reported by Dr. Persis 
Putnam,” using data for native whites only, 1930. The distribution 
of sizes of completed fraternities in three states, obtained by appli- 
cation of Burks’s formula, is reported by Lorimer and Osborn.’ Curi- 
osity regarding the possible influence on these values of variations in 
age distribution of females, resulting from population growth and 
interstate migrations, led the present author to carry out an experiment 
on this subject, with the results shown in Table I. The adjustment 


TABLE I 


ESTIMATED PERCENTAGE DISTRIBUTION OF COMPLETED FRATERNITIES AND 
AVERAGE SIZE OF COMPLETED FRATERNITY FOR SELECTED GROUPS 
OF NATIVE WHITES, 1930, BY BURKS’S FORMULA, WITH ADJUST- 
MENTS FOR DIFFERENCES IN AGE DISTRIBUTION OF 
WOMEN, 15-44 YEARS. 

















Number of United States* North Carolina Indiana California 
children in a 

completed 

fraternity Crude | Adjusted | Crude | Adjusted | Crude | Adjusted | Crude | Adjusted 

Diicneecaes 31.5 28.2 26.8 21.3 25.7 23.4 36.5 37.5 

it.asvenus 25.4 24.9 20.1 18.1 24.8 24.4 31.8 31.5 

Ds tse tiered 15.0 15.3 13.6 13.1 15.9 16.2 15.3 15.0 

Rivvseaawes 9.1 9.7 9.4 9.6 9.9 10.2 7.0 6.8 

eee §.7 6.2 6.7 7.4 8.0 8.6 3.8 3.8 

6 or more .. 13.3 15.7 23.4 30.5 15.7 17.2 5.6 5.4 

Total. ...} 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Average size. . 2.99 3.22 3.73 4.30 3.28 3.42 2.36 2.33 
































* Birth Registration Area, 1930 


1“A Statistical Method for Estimating the Distribution of Sizes of Completed Fraternities 
in a Population Represented by a Random Sampling of Individuals,” by Barbara S. Burks, 
JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION, 38, 388-394. 

2 See Table 1 in Dynamics of Population by Frank Lorimer and Frederick Osborn (pp. 
12-13). 

8 See op. cit., pp. 280-281. 
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inereases the average size of a completed fraternity by 8 per cent for 
the Birth Registration Area and by 15 per cent for North Carolina but 
makes no appreciable change for California. It increases by almost 
one half the difference between these states. 

The steps used in this experiment are outlined in general form and 
illustrated below. The procedure is based on the assumption that 
the distribution of births by age of mother for each birth-order posi- 
tion in each population is similar to that in the general population. 
In order to simplify procedure, all births to mothers under 20 years 
of age are related to the age class of mothers, 15-19 years, and all 
births to mothers over 40 years of age are related to the age class of 
mothers, 40—44 years. 

1. Select some ‘‘general population’’ for which birth statistics are 
available by age of mother for each order of birth. Find for each 
birth-order position the ratio of births to mothers in each age class to 
all births of that order. For example, the ratio of the number of 
first births to mothers 15 to 19 years of age to the total number of first 
births may be expressed as follows: 


Ry15-19) = By15-19)/ By 
Table IT shows these ratios for the native white population of the U. S. 
Birth Registration Area, 1930. 


TABLE II 


PERCENTAGE DISTRIBUTION, BY AGE OF MOTHER, OF BIRTHS OF 
EACH ORDER TO NATIVE WHITE MOTHERS, U. S. BIRTH 
REGISTRATION AREA, 1930 









































Order of birth 

Age of 

mother =| Al births I I III IV Vv VI te 
Under 20...| 12.42 | 29.63 9.67 2.06 0.39 0.11 0.04 0.00 
20-24...... 31.37 | 43.23 | 42.75 | 32.58 | 18.97 7.97 2.90 0.59 
25-29... 22! 25.50 | 18.56 | 29.22 | 34.73 | 37.49 | 34.92 | 25.58 7.84 
30-34... ... 16.90 6.23 | 13.16 | 20.35 | 26.50 | 32.80 | 38.12 | 28.46 
s-00...... 10.20 1.96 4.44 8.53 | 13.52 | 19.06 | 25.59 | 40.28 
40 orover..| 3.61 0.39 0.76 1.75 3.13 5.14 7.77 | 22.83 

Total....| 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 








2. Find the ‘‘normal’’ age distribution of females at childbearing 
ages in an appropriate ‘‘standard population’’ corresponding to a 
given set of age-specific death rates. For example, Table III, Column 
1, gives the percentage distribution by five-year age classes in a life 
table population of females aged 15-44 years, based on death rates 
in the U. S. Death Registration Area, 1919-1920. 

3. Find the corresponding age distribution of females at child- 
bearing ages in each population for which adjusted estimates of the 
average size of completed fraternities are to be secured. For example, 
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TABLE III 


PERCENTAGE AGE DISTRIBUTION OF FEMALES AGED 15-44 YEARS 
IN “STANDARD POPULATION” (WHITES, 1919-1920) AND IN 
SELECTED GROUPS, NATIVE WHITES, 1930* 


























“Standard United North : : : 

Age Population” States** Carolina Indiana California 
OO i 17.9 21.6 23.6 20.1 17.0 
20-24..... 17.5 19.7 21.0 18.5 17.9 
25-29..... 17.0 16.9 17.1 16.7 17.3 
30-34..... 16.4 15.2 14.3 15.6 16.9 
35-39..... 15.9 14.5 13.2 15.3 16.7 
40-44..... 15.3 12.1 10.8 13.8 14.2 

Total . 100.0 100.0 100.0 100.0 100.0 








* Stationary white female population based on United States Abridged Life Tables, 1919-1920. 
See Lorimer and Osborn, Dynamics of Population, Appendix B. Other data from the Census. 
** Birth Registration Area, 1930 


see Table III, columns 2-5. 

In each population under observation, including the ‘‘general popu- 
lation,’’ find the ratio of the proportion of females in each age class 
to the corresponding proportion of females in the standard popula- 
tion. This ratio may be expressed for the ath population and mothers 
15-19 years of age, for example, as follows: 


K‘{s-19 = P'5-19/P 15-19 

where P%s.19 is the percentage of mothers 15 to 19 years of age in the 
ath population and P5.19 is the percentage in the standard population. 

4. For each population under observation, obtain an adjustment 
factor for each birth-order position by dividing the ratios obtained in 
step 1 by the corresponding ratios obtained in step 3 and summing the 
results for each order of birth. Thus, for the ath population and the 
first order of birth, 


C*; = (Ris-19)/ K4s-19) + (Ri20-24)/Koo28) +... 
+ Rj,40-44)/ K40-44)- 


TABLE IV 
BIRTH ORDER CORRECTION FACTORS 

















Population C1 Cu Cur Civ Cv Cv1 Cv 
U. 8. Birth Registration Area. 91.02 95.39 99.07 | 102.19 | 105.02 | 107.26 | 112.10 
 . ono cee eneseen 87 .06 93.64 99.44 | 104.59 | 109.35 | 113.45 | 121.66 
a han we aleia goa anand 95.22 98.11 100.26 | 101.91 103.25 | 104.17 | 105.60 
acs sig a aes carey Sa 100.06 98.57 97 .96 97.77 97.74 97.74 98 . 86 























5. Multiply the observed number of births of each order in each 
population by the corresponding birth-order adjustment factor for 
that group, thus obtaining an adjusted distribution of births classi- 
fied by order of birth. 

6. Apply the formulae developed by Burks to the adjusted distri- 
bution for each selected group. 








THE FACTOR ELIMINATION METHOD OF DERIVING A 
COEFFICIENT OF NET DETERMINATION ! 


By F. E. Woure, Procter and Gamble Company 


There is a recognized need in quantitative economic research for a 
coefficient of net determination which is capable of consistent inter- 
pretation, and as sound theoretically as the coefficient of gross deter- 
mination.* In analyzing data for the purpose of making forecasts 
of cotton acreage and prices of cottonseed products, the writer finds 
that the advantages of such a coefficient are: (a) as a tool, it aids in 
detecting, and eliminating relatively unimportant variables; (b) it 
indicates the relative weight of each factor as a determinant of changes 
in the dependent variable; and (c) it permits comparison of the rela- 
tive stability of the factors in different periods and in various com- 
binations. 

It is the purpose of this paper to describe the method of factor 
elimination which was developed as a convenient process for deriving 
either graphically or arithmetically a coefficient of separate determina- 
tion. The formula for deriving the coefficient by this method has the 
following functional characteristics: 


1. It measures the contribution of each independent variable to 
the gross or total determination of the dependent variable. 

2. It is applicable in multiple curvilinear correlations. 

3. It yields net coefficients having a sum, R? or gross determina- 
tion, which, plus the square of the coefficient of alienation 


equals 1.00.° 
4. It yields net coefficients which have a value between zero and 
R? (hence the sign of the net coefficients must be positive). 


The factor elimination method is essentially a procedure for deter- 


1 Acknowledgment is made of the valuable assistance of Lee M. Welsh, mathematical statis- 
tician of the Economic Research Department, Procter & Gamble Company. 

2 For a description of various measures of determination see, for example, the following: 
Ezekiel, Mordecai, ‘‘A Method of Handling Curvilinear Correlation,’ this JoURNAL, Vol. XIX, 
pp. 431-453, December 1924; Bean, L. H., “A Simplified Method of Graphic Curvilinear 
Correlation,” this JouRNAL, Vol. XXIV, pp. 386-397, December, 1929; Ezekiel, Mordecai, 
Methods of Correlation Analysis, 1930; Tolley, H. R., Method described in Adjusting Hog 
Production to Market Demand, by F. F. Elliott, University of Illinois Agricultural Experiment 
Bulletin 293 (1927), pp. 554-557. Wright, Sewall, ‘Correlation and Causation,” Journal 
of Agricultural Research, Vol. XX No. 7, pages 557-585. McCormick, Thomas C., “A Co- 
efficient of Independent Determination,” this JouRNAL, Vol. XXIX, No. 185, March, 1934, pp. 
70-71 and Vol. XXIX, No. 187, September, 1934, p. 319. Stouffer, Samuel A., “A Coefficient 
of ‘Combined Partial Correlation’ with an Example from Sociological Data,” this JOURNAL, 
Vol. XXIX, No. 185, March, 1934, pp. 70-71. 

*The square of the coefficient of alienation measures the quantitative importance of the 
factors not included in any given study. It follows that the coefficients can be conveniently 
expressed in percentages. In this they are different from coefficients of correlation. 
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mining the ‘‘beta’’ coefficients quickly and easily in multiple curvi- 
linear graphic analysis. Series of curves are derived by a method of 
curvilinear correlation which can be stated in the form 


q = boF'2(x2) -t bsF'3(zs3) oe baF 4(24) ok we a aa b,F (Xn) 
where F;(2;) is a function of xz; representing the x; regression curve. 
By definition 8, = b,,/o1 and if the curves F;(zj) . . . are aceu- 


rately determined each coefficient, b;—=1.000. Therefore we can 
immediately write 8; = ore) /o1. In this case ori is the standard 
deviation of readings from the curve F;(z;) and o, is the standard 
deviation of the dependent variable. 

The relative weight of an independent factor is determined by 
eliminating it or by substituting a horizontal regression line for it in 
a new series of separate approximations, the remaining regression 
curves at the same time being held unchanged. This is a departure 
from the process of partial correlation in that only one of the regres- 
sion curves of the independent variables is changed at a time. After 
the coefficient of gross determination, R?, is computed and a horizontal 
line is substituted in a new approximation for the regression of the 
independent which is being eliminated, (1) a new set of estimates of 
the dependent variable, (2) a new set of residuals, and (3) a new set 
of squared residuals are obtained. The difference between the total 
of this new set of squared residuals and the total of squared residuals 
in the original approximation, or the difference in R*, measures the 
importance of the particular variable. The steps are then repeated 
for each of the other independent variables. 

In actual practice the procedure may be considerably shortened. 
If the nth approximation of a curvilinear multiple correlation of vari- 
ables X,, X,, X,, and X, is selected as representing the closest approxi- 
mation to the true relationships, we have: 

X1 == Zon + Zon + X4n — Zn (1) 
where 2, is an observation in the dependent series measured as a de- 
viation from the average, on, Zz, and 2,, are readings from the nth 
approximation regression curves measured as deviations from the aver- 
age, and Z,, is the residual remaining when 7, is estimated in the nth 
approximation. 

If we now change the X, regression curve to a straight horizontal 
line, the z,, in equation 1 will become 0 and we will secure a new 
residual, Z,,. The equation now becomes 


Z1 = Tan a Lan ote Zon 


or Zon 2% — Lyn — Zan (2) 
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Adding (1) and (2): 


Zon = Lon oa Zn (3) 
Squaring and rearranging: 
Zon? _- Z,? == Lon” oe 22onZ,, (4) 


Summing the observation equations we have 
9 
> (Zon?) — D(Zn*) == D (zen?) + 22 (xenZ,,) 


Since in the method of least squares independents are not correlated 
with residuals the last term must always equal zero. Therefore 


2 (Zon?) os D(Zn?) = > (xen?) = >(Xon?) _ | rXon 


where X,, is a reading from the X, regression curve in the nth approxi- 
mation (not a deviation from the average) and M is the mean of 
these readings. 2s 

Instead of going through the lengthy process of finding }(Z,.”) and 
subtracting from it the 3(Z,?) we may take the very much shorter 
cut of squaring the X, regression readings and adjusting the total by 
the product of the mean and the sum of the X,, column. 

The net determination of each independent is then found in the 
usual manner. 

For example, the net determination of X, is 


[=(Xon*) — My, 2Xan] R? 





2(Xont) — My, 2Xyq + Z(Xax2) — My, EX + U(Xot)—M y 2X mq 


In comparison with other methods, derivation of the coefficient by 
factor elimination is simply and easily done and conforms to the re- 
quirements of logical analysis and of sound mathematical procedure. 








A SIMPLIFIED METHOD OF DETERMINING MULTIPLE 
REGRESSION CONSTANTS 


By FREDERICK V. WauGH, U. S. Bureau of Agricultural Economics 


A number of standard textbooks on statistical method explain in 
detail the use of the Doolittle method of determining regression co- 
efficients. Ezekiel’s' book also explains a method of determining the 
standard errors of regression coefficients by an extension of the Doo- 
little process. Horst, in an article in this JouRNAL? presented a 
general application of the Doolittle method for the determination of 
all the usual measures of regression with their standard errors, and 
the coefficients of partial and multiple correlation. Recently Frisch ° 
has presented a systematic method of determining all necessary meas- 
ures of regression and correlation not only in the entire set of  varia- 
bles but also in each subset of n — 1 variables; n — 2 variables; ete. 

Frisch’s method is to be preferred whenever a complete and detailed 
understanding of all relationships is necessary. However, the work 
involved in a problem of eight or ten variables is almost prohibitive 
and in many cases the most practical procedure will be; first, to deter- 
mine the constants of regression and correlation in the entire set of 
m variables; second, to test the significance of each variable and drop 
non-significant factors; and third, to recalculate the constants of re- 
gression and correlation in the smaller set of significant, variables. 

The writer prepared the following set of instructions governing the 
computation of multiple regression constants for use in the United 
States Bureau of Agricultural Economics. Statistical clerks have 
been able to follow the instructions as written and to solve for all the 
usual measures of regression and correlation. The process takes less 
than one and one-half times the time spent in the calculating of re- 
gression coefficient alone by the Doolittle method. 

The process outlined here is a modification of Horst’s process and 
the example is the one used by Horst to illustrate his method. Thus 
the method explained here is in no sense new but it is believed that 
certain changes which have been made in the Horst process simplify 
the computation somewhat, and make possible the saving of consid- 
erable time. These changes are as follows: 

(a) The dependent variable (if the dependent variable can be 


1M. J. B. Ezekiel, Methods of Correlation Analysis, John Wiley & Sons, New York, 1930. 

2 Paul Horst, “A General Method of Evaluating Multiple Regression Constants,"’ this 
JOURNAL, Vol. 27, 1932, p. 270. 

* Ragnar Frisch, Statistical Confluence Analysis by Means of Complete Regression Systems, 
Publikasjon nr. 5, Universitets @konomiske Institutt, Oslo, 1934. 
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chosen on a priori grounds) is placed in the first line and row of the 
R matrix rather than in the last. The independent variables are 
arranged in what appears to be their order of significance. In other 
words, the dependent variable is called x, and placed first; the inde- 
pendent variable which appears to be most significant is placed second 
and called z,; ete. If the variables can be accurately placed in the 
order of their significance the problem of dropping non-significant 
variables is simplified. 

(b) The work of copying is reduced as far as possible and as much 
of the work as possible is done on the calculating machine. Horst’s 
forms A, B, C, and D are condensed to one table, and his forms E, F, 
and G to one other table. The writer’s experience is that by reducing 
the amount of copying and performing as much of the work as possible 
by machine the required time is reduced and the accuracy increased. 
Moreover, the results can be tabulated more compactly and are not 
cluttered up with unnecessary data used in computing results. 

(c) Finally, the most important change made in Horst’s process 
is that instead of calculating the value of zero order correlation de- 
terminant, 

Tu Tig « + + Tin 
Ty2 Ton 2 wt On 


R = 


Tin Tan 2 + + Try 


and the values of co-factors, Rj, in the adjoint of BR, we calculate the 
values of R,;/R. These values are designated as P;;. From the values 
of Pj; it is possible to calculate all the usual measures of regression and 
correlation, and the P,; values can be determined more easily and 
quickly than can be values of R and of the co-factors, Ry. 
Remembering the definition, 
(1) Py = Ry/R 
and also that ry = 1 and that ri; = rx, we can determine, for example, 
the values of P;, in a seven variable problem from the following simul- 
taneous equations which are derived from the elementary mathematics 
of determinants. 


Py +r 2eP or + risPsr + tuP a + tusPsr + TP + uP = 0 
tePit = Par + ra3P 37 + reeP ar + PsP or + TP or + T2xPn = 0 


rePir + TeeP or + TePs1 + aePa + 1sePs1 + Por + wile == 0 
tyPat + teP ot + tyePst + tePa t+ tePss +tePes + Pun = 1 
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When these equations are reduced by the Doolittle method we get 


two reduced rj; coefficients which are designated 7”;; and r”;; in Table I. 


TABLE I 
REDUCTION OF EQUATIONS BY DOOLITTLE METHOD 














1 2 3 4 5 6 7 Check 
rij 1. 643 416 108 250 | — .210 063 2.270 
rj 1. 643 416 -108 .250 | — .210 063 2.270 
rij | —1. — 68 i— .46 | — .108 | — .250 | + 210 | — .068 | —2.270 
r2j a. .383 .078 .241 — .281 — .004 2.060 
r’o3_ | —1.70488 58655 11551 00856 .08025] — .14597] — .04451 60036 
"2 —1. — .19693| — .01459] — .13682] + .24886] + .07588} —1.02359 
r3; ¥ .128 .708 | — .283 412 2.764 
r’3j —1.24347 80420 08139 . 58820] — . 16689 .39456] 1.70145 
"3; —j. — .10121] — .73141] + .20752) — .49062} —2.11571 
raj :. .079 .032 .280 1.705 
rai —1.02044 .97997/ — .00870 07370 23391] 1.27888 
4 —1. + .00888} — .07521| — .23869] —1.30501 
rsi 1. — .219 650 2.709 
r'si —2.01519 .49623} — .02381 .35383 . 82625 
"si —1. + .04798] — .71303} —1.66505 
ré6j 1. -lll .150 
r’e) —1.13861 87826 19442] 1.07266 
r"6j —1. — 22137) —1.22136 
ri - 2.512 
ri —2.23259 44791 44792 
"7 —l. —l. 
































In terms of these reduced equations (2) can be written: 
” ” ” ” 
Py =r" Par tr P31 +r Par +r P52 +r Per +1" P 2 
Pop =Pr'"3P 37 + 1" Par + 7" 95P 57 +" 26P or + "Pn 
(3) ee ee re 


” 
Peo=r oP 


Py = 1/r'n 


The values of P;,, Pi;, ete., are calculated by a similar process w 
is illustrated in Table II. The final figure to be calculated is, 


hich 


(4) Py" eP wet 3P ister’ uPutr Piste wPietr’vPutl/r'n 











The values 1/r’4 are obtained in the usual Doolittle solution, and 

are entered (with the sign changed) to the left of the r’, values. 

TABLE II 
TABLE OF Pi; (IN THE SET 1234567) 

1 2 3 4 5 6 7 2(Piirii) 
1 | 1.81930] —1.02245 | — .42507 | — .07596 .07820 | — .00895 .02754 | 1.00000 
2 1.83452 | — .20928 | — .07334 | — .16713 ‘17745 '26794 | 1.00000 
3 2.37207 | — .13979 | —1.49152 ‘19711 ‘03539 | 1.00000 
4 1.14350 38292 :02777 | — .51007 | 1.00000 
5 3.18696 .41228 | —1.61562 | 1.00004 
6 1.24802 | — 49423 | 1.00000 
7 2.23259 | 1.00000 
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Remembering the definition of P;; in (1) we can write Horst’s equa- 
tions 3, 4, 5 and 6 as follows: 


(5) Riavs..yi¢.n = 11 — (1/Pii)}# 


(6) V57.123...)i(...)j (.m > Pij/(PiuPii)4 
(7) Bi5.123...)i(...) jn = — Pii/Pii 
(8) = } (PP — Pij*)/n'Pi2 |” 


Co 

Bi5.123...)i(...)5(..n 
where n’ represents the number of observations minus the number of 
variables: that is, »’ is the number of degrees of freedom in the 
problem. 

Ri.234...n = (1 — (1/Pu) 4 = .671 
17.284... )i( ...m = — Pij/(PuP;;)! = —.74139P,;/ (Pj)! 
Bi;.034... )5¢ ...n == —Pi;/Pu = —.54966 Pi; 
7B 5.234... )i( ...n = \(PuP;; — P,;*)/n'P;? * 
= {.30213 (1.81930 P;; — P,,?)/n’ |! 


Biz.si567 = +=. 562 = =. 832/+/n’ T12.34567 ==  .560 
Bis.2567 = = . 234 = 1.142/+/n’ 113.0567 == .205 
Bis.o3567 = .042 = .792/+/n’ Tis.o3867 == «053 
B15.23467 = —.043 + 1.323/+/n’ 115.28467 == —.032 
Bis.2s457 = + +.005 = =. 828/+/n’ T16¢.23457 == .006 
B17.23456 = —.015 = 1.108//n’ 117.23456 == —.014 


The coefficient of part determination * can be calculated also from 
the Pi; values by the following equation: 


f 2 \tK 
(9) ij” 123...)s(...)7(...8 = 7 P3/(P;? + Pii .~ 


The B coefficients and their standard errors are calculated in terms 
of standard units because of the fact that the solution is based on the 
zero order coefficients rj. If it is desired to reconvert them to their 
original units, they should be multiplied by the factor o;/o;. 

It is also possible to calculate these values directly by starting with 
the product moments, mi, instead of the correlation coefficients, rj. 
The rj; coefficients usually will be preferable because the variables can 
be more easily arranged in the order of their significance and be- 
cause the same number of decimal places can be maintained through- 
out. However, if the mj values are used the values of bjj.193...i¢..j(..n 
and of %);;.193...):¢...)j(..n can be obtained by the same formulas (7 and 8) 
used in caleulating the values of 8;;.193..i¢..9j¢..n aNd 7By.193...yi0..)s(.n 


*For a discussion of this coefficient see Ezekiel, op. cit., chapter 13 and appendix 2, note 9. 
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from the table of ri;._ The coefficients of partial correlation and multi- 
ple correlation could also be calculated from such a solution but if 
these values are wanted it is easier to use the 7; values. 

The following pages give the instructions prepared for use in the 
United States Bureau of Agricultural Economies and an example 
which will be of help in following the mechanics of computation. 


INSTRUCTIONS FOR SOLVING MULTIPLE REGRESSION PROBLEMS 


The attached example illustrates a simple method of calculating 
coefficients of net regression with their standard errors together with 
coefficients of partial and multiple correlation. The steps in this 
process are as follows: 

(1) First, set up the zero order correlation matrix, 


Ty «67. . . Tin 
Tor Tee . ° ° Ten 

es: « & & % ww . It will be most convenient to place 
Tni Tne. . . Tran 


the dependent variable first, calling it z,, and to arrange the inde- 
pendent variables in the order of their apparent significance. The 
most significant variables are those which are highly correlated with 
z, but not highly correlated with other variables in the problem. In 
the attached example x, was put ahead of z, and z, in spite of its lower 
correlation which z, because the correlations between x, and the other 
independent variables are significantly lower than are the correlations 
between x, and x, with the other independent variables. 

(2) Enter in a column to the right of R the check sums, ra + Ti2 + 
fattut.. .t+fin 

(3) Proceed to reduce the successive lines of R by the Doolittle 
method. The reduced lines 7’;; can be obtained directly on the caleulat- 
ing machine without copying the intermediate steps. Each figure in the 


° , , , 
reduced lines r’5; = 1s; $716 7/15 Her'ast’n3 +... Hera - yi a - yj: 
For example 7’57 = 1%s7 + ras Tar + 95 Ter + "35 1'37 O45 147. 
The sum of the reduced line 7's: + G4 y¢ i412) +... + 7’nn Should 


equal the reduced check sum. If there is an error in the last decimal 
place the reduced check sum should be changed to equal the sum of 
the line. 

The second reduced line r”;; == — 1r’;;/r’s;. Enter at the left of r’ 
the value —1/r’;; and multiply the r’;; line by this value. 

Continue this process through the entire set of n lines. 

(4) The values, P;;, are obtained from a back solution of the table 
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above. First, Pz; = 1/r’'7, or the reciprocal opposite 1’,, with the 
sien unchanged. 

Per =7"er Pry Pst = 17'"s6 Por + 1'"s7 Pr; 

Pop = 7" 5 Por + "se Por + "a7 Pr73 

Px =7"sa Par + 7°ss Ps + 1"s6 Por + 1°37 Por; 

Pop =1"03 Par + 10g Par + 7%25 Pst + 1°26 Por + "07 Paz; 

Py =r"'w Por +r" Pax + 7's Par + 7's Pst + 1'"16 Por +r"i7 Px 


This gives the column P;,. Proceed to the column P;,, as follows: 


, ” ” ” 
Pos = 1/r'es + 167 Por; Pss =1 56 Pes + 1'"s7 Pez 
wu ” ” » 2a 
Pug = 17"s Poe + 7'se Poo + 147 Pez; etc. 


The Pi column is: 


oy ” ” 
P55 = 1/r'ss + "se Poe + 157 Pov; 
” ” ” 
Py =r" Pos + rae Poe + 1a7 Po; ete. 


Complete the P;; table by a continuation of the same process. 

Check: As each Pj; column is finished caleulate 2; Pi;7ri; (e. g., 
Py tir + Por ter + Pz 37 + Par tar + Por 157 + Por ter + Piz 77, 
ete.). Each sum should equal 1. As a further check any P;; column 
may be multiplied by any other column in the R table, such as r;,;, (¢.g., 
Piz tig + Pez r26 + Pz r36 + Paz rae + Pz rs6 + Por 166 + Piz 767). 
These sums should each equal zero. 

(5) All the usual measures of regression and correlation can be 
readily obtained from the Pj; table. The regression coefficients (in 
standard units) are 8 ij.12...)i¢...)i¢...n = — Pi;/Pi. All n elemen- 
tary regressions can be obtained from the table. The regression 
equation with z, as dependent is found by multiplying the top line 
of the Pi; table by — 1/P,,; the regression equation with zx, as de- 
pendent is found by multiplying the second line of the Pj; table by 
— 1/P,,; ete. 

The standard error of the regression coefficients is 


\(p.. P.. — P..2)/n'P..2! 

F Bi 5.19.00) 6002) j(0on==) (Pii Pi; Pi; Yn’ Pi 3 
That is, for example, of, 54567 = {(Pu P22 — P12")/n’ P17}! ; ete., 
where n’ is the number of observations minus the number of vari- 


ables. 
The partial correlation coefficients 


1i7.42...)8(...)9(..n = — Pij/(PuPj;)'; 


that is, for example, rie.sase7 == — P2/(PiP22)!; ete. 
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The multiple correlation coefficient 
Ri.a23...yi¢...n = 41 —(1/Pu) tf; 


for example, Ri.234567 = {1 — (1/Pu); +. Reassse7 = {1 —(1/Pr) tS 


(6) Note: the regression coefficients and their standard errors cal- 
culated from the table of zero order correlation coefficients are in 
standard units. To reconvert them into original units, multiply them 
by oi/ 0}. 

That is, for example, 
bie.34567 — (01/22) Bi2.34567 
Obie 34567 = (01/02)0 Bio saser- 


(7) If any of the regression coefficients are of a magnitude less than 
twice their standard error they are non-significant. Whenever some 
of the regression coefficients are non-significant the equation should 
be recalculated eliminating the non-significant variables. This can be 
done fairly easily if the variables were placed in the order of their 
significance before the Doolittle solution was carried out. In the 
present example the variables z, and x, are both non-significant unless 
the number of observations exceeds 21,832. The variables xz, and z, 
are significant if the number of observations exceeds 3,794. As- 
suming that in this case nm = 5,000, the variables z, and zx, should 
be dropped and a new set of constants calculated for the set 12345. 
This can be done by calculating a new Pi; table in the set 12345. 
The table in this set is shown in Table III. In this instance, 
Pss = 1/r’ss and the other P;; values are determined by a back solu- 
tion similar to that indicated above. For example: Py; =r" 45 Ps; etc. 
Assuming that n = 5,000 all four regression coefficients; bi2.345, bis.245, 
bis.235, aNd dys.234 are significant and these values should be used in 
preference to bie.s4567, etc. 


TABLE III 
TABLE OF Pi; (IN THE SET 12345) 











1 2 3 4 5 2(Piirii) 
1 1.81875 —1.02504 — .42499 — .06987 .09876 1.00000 
2 1.75324 — .25615 .00558 .01464 1.00006 
3 2.33462 — .11638 —1.47574 1.00000 
4 1.02060 .01789 1.00001 
5 2.01519 
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THE ACTIVITIES OF THE DIVISION OF CURRENT BUSINESS 
STATISTICS OF THE CENTRAL STATISTICAL BOARD 


The Central Statistical Board was organized in August 1933, in acordance 
with Executive Order No. 6225. The functions of the Board were to pro- 
mote the coordination, development and improvement of statistics, collected 
by Government agencies, required in carrying out the purposes of the 
National Industrial Recovery Act and to promote economy in their collection. 

In line with these broad purposes, the Board early in 1934 inaugurated a 
joint program for the improvement of current statistics on employment, 
payrolls and man-hours in codified industries and trades. A Committee on 
Industries under Codes was set up in response to an order of the Adminis- 
trator for Industrial Recovery requiring establishments operating under 
codes to report certain types of labor data to the Bureau of Labor Statistics 
and cooperating Federal and State agencies. A representative of this com- 
mittee enlisted the cooperation of a number of coded industries in securing 
current reports on labor data and in extending coverage of the industries. 

Appreciating the need for the systematic development of current statistical 
information on labor, sales, production, stocks and prices over a wide range 
of industries, the Central Statistical Board, in December 1934, solicited the 
cooperation of the National Industrial Recovery Board in the creation of 
a coordinating committee to function in this connection. As a result of this 
effort, a Federal Committee on Business Statistics, consisting of represen- 
tatives of the National Industrial Recovery Board, the Department of Com- 
merce, the Department of Labor, and the Central Statistical Board, was 
organized by the Central Statistical Board in February 1935.1. Under the 
direction of this Committee, the Central Statistical Board established in 
March 1935, a separate division of its staff, entitled the Division of Current 
Business Statistics. The Division commenced its work on March 16. 


In broad outline, there have been three major functions of the Division 
of Current Business Statistics: 

1. To plan standard current reporting programs for at least major in- 
dustries, 

2. To negotiate on behalf of the participating Federal agencies with code 
authorities, trade associations, and individual firms in setting up the report- 
ing program for current business statistics. 

3. To advise all participating agencies on their conduct of the current 
reporting services involved in carrying out this program. 

In carrying out the first of these functions, the Division has experienced 

The original membership of this Committee consisted of Messrs. Leon Henderson, John 
Dickinson, Isador Lubin and Morris A. Copeland, representing respectively the National 
Industrial Recovery Board, the Department of Commerce, the Department of Labor, and the 
Central Statistical Board. Since its inception, Mr. Leon Marshall has replaced Mr. Hen- 


derson; Mr. Ernest G. Draper has replaced Mr. Dickinson; and Mr. William J. Carson 
has replaced Mr. Copeland. 
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three distinct types of situations in respect to adequate current business in- 
formation, and each of these has presented unique problems of policy and 
technique : 

a. Duplicate statistical series. Soon after its organization, the Division 
assumed the operations formerly undertaken by the Committee on Industries 
under Codes. One of these related to the study of statistical information in 
industries in which there were two or more current series which duplicated 
one another. This situation was particularly acute in the field of labor data. 

In the administration of the National Industrial Reeovery Act, adequate 
current information on employment, payrolls, man-hours, and other related 
data was essential. Realizing this need, and in an effort to avoid duplica- 
tions in reporting and publishing these data, the United States Bureau of 
Labor Statistics was designated by the Administrator for Industrial Recovery 
to collect this type of information from industries under codes. However, 
subsequent experience showed that in a number of important industries the 
labor statistics collected by the Bureau of Labor Statistics were duplicated by 
similar statisties collected by other agencies. The result was that industrial 
concerns were canvassed frequently with questionnaires from different agencies 
for substantially the same types of information. An undue reporting burden 
was thereby placed on industry and many serious complaints were raised. 
The burden of reporting labor data was particularly heavy and similar situa- 
tions developed with reference to other data. 

b. Important gaps in current statistics. In contrast to the problem of 
eliminating duplication is the task of filling important gaps in our present 
body of current business statistics. At present, our current information on 
retail trade is inadequate for the purpose of constructing a comprehensive 
picture of retailing for the country as a whole. Current statistics on actual 
operations in the construction industry are far from satisfactory. Adequate 
current data on commodity stocks on hand are not available for all industries. 
In some industries current production and labor data are based on inade- 
quate sample reports, while in others they cover large concerns more com- 
pletely than they do small firms. These and other forms of inadequacy in 
current business statistics have engaged the interest of the Division of Cur- 
rent Business Statistics since its inception. 

It has been the policy of the Division to take an active part in setting up 
statistical series which fill some of these important gaps, and to develop 
them through the difficult experimental stages incident to establishing such 
series. In such undertakings, the Division first makes a careful study of 
available statistics in the particular field to be surveyed to determine pre- 
cisely what the unfilled needs are and to avoid duplicating information 
already being collected. Next, the Division solicits the cooperation of all 
interested agencies in compiling a central mailing list which covers as ade- 
quately as possible all concerns currently engaged in the field. Third, the 
general scope of the inquiry is worked out, and within this scope the tech- 
nical form of the questionnaire to be used is drawn up. In this phase of 
the undertaking, the needs of the industry and of other interested parties 
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are considered. The ability of the different concerns in the industry to 
furnish the detailed information desired is studied and the financial burden 
on the statistical agency that eventually is to take over the series is also 
reviewed. 

After these details are perfected and a new series is inaugurated, the 
Division has found it necessary for a short period to study the response of 
the industry. The mailing list frequently needs revision, and the question- 
naire often needs to be changed to conform more closely to the requirements 
of the industry. 

While the work of the Division incident to planning and inaugurating a 
new current series is undertaken by its own staff, it is the policy of the 
Division not to collect statistical information itself. It contemplates turning 
over to the most appropriate operating statistical organization already in 
existence each new series that is developed just as soon as it is carried 
through the experimental formative stages and is established. 

In the part of its work related to filling important gaps in current busi- 
ness information, the Division has been concerned from the first in two 
particular fields: retail sales and building construction. 

In attempting to develop information relating to retail sales, the Division 
soon after its inception cooperated actively with the Bureau of Foreign and 
Domestic Commerce of the Department of Commerce in the preliminary 
steps incident to inaugurating a reporting program. The Bureau succeeded 
in establishing a new series in August 1935, covering the current changes 
in the dollar volume of sales in independent retail stores in Illinois, Indiana 
and Wisconsin. The Bureau has plans nearing completion for similar series 
for Texas, New Mexico, and Oklahoma, in cooperation with the Bureau of 
Business Research of the University of Texas. It is developing a coopera- 
tive plan with the Bureau of Business Research of the University of Denver 
looking toward the establishment of retail sales series in Colorado and 
Wyoming, and a similar plan for a series in Ohio in cooperation with the 
Bureau of Business Research of Ohio State University. In building up its 
reporting samples for these series, the Bureau of Foreign and Domestic 
Commerce through its Washington and district offices establishes field con- 
tacts by correspondence, while the cooperating universities are responsible 
for personal contacts with individual retail stores in their immediate terri- 
tory. The Bureau looks eventually to retail sales series of this sort in all 
48 states. 

e. Coordination of current statistics. The third type of situation which 
the Division of Current Business Statistics has experienced in planning the 
current reporting program for industry relates to industry reports on dif- 
ferent classes of information which are not on comparable bases. 

The need for coordinated statistics is emphasized by the difficuities that 
arise at the present time because of the lack of comparability of different 
statistical series. For example, current production statistics frequently 
cover the entire calendar month, while the data on employment, payrolls and 
man-hours for the same industries cover a one-week sample period each 
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month. In such eases, serious limitations are presented to the user of sta- 
tistics who attempts to make significant measurements of relations between 
labor-hours and labor-costs on the one hand and production on the other. 
Again, the commodity classifications of current production or sales data are 
sometimes different from those used in bench-mark data of the census type 
collected at less frequent intervals, and it is therefore difficult to align current 
data on a sample basis with comprehensive data covering the entire industry. 
Another instance suggesting the need for coordination of business statistics 
relates to the collection of data on different sampling bases in various in- 
dustries, as illustrated by the unequal coverage of different industry groups 
in the same field of information. Area breakdowns used in different types 
of statistics or for different industries are not always comparable. In these 
and in many other respects, the Division has recognized the need for coor- 
dinating various current statistical series. 

One example of its efforts to promote the coordination of statistics may 
be mentioned. The Division arranged a series of conferences with repre- 
sentatives of the Bureau of the Census, other Government agencies and in 
some eases with representatives of industry, to study differences in com- 
modity classifications covered in the monthly statistics of the Bureau of the 
Census and in the biennial Census of Manufactures. As a result, recom- 
mendations for greater comparability in these statistics are now being 
incorporated in the schedules as they are being revised for use in 1936. 

In its efforts to plan the current reporting program for industries, the 
Division of Current Business Statistics has entered into numerous negotia- 
tions with participating statistical agencies of the Federal Government, with 
trade associations, and with individual concerns. In these negotiations, the 
guiding principle has been to provide a ready opportunity to users and 
collectors of current business statistie¢s to exchange their views and express 
their needs and problems. The Division has aimed to notify interested 
organizations, both private and governmental, of the development of these 
negotiations at each important stage, so that their opinions may be given 
consideration while plans are in the formative stage. 


In conclusion, a concrete example of the work of the Division of Current 
Business Statistics will serve to illustrate the problems faced and techniques 
employed by the Division. The establishment of new series on employment, 
payrolls, man-hours and value of materials in the Private Construction In- 
dustry may be taken as representative. 

For some years, the United States Bureau of Labor Statistics has had 
series covering employment, hours, and earnings reported by about ten 
thousand contractors engaged in the Private Construction Industry. The 
figures published by that Bureau are based upon reports covering the pay 
period ending nearest the 15th of each month; no breakdowns by occupa- 
tions or by types of construction are shown. The Bureau also has series on 
employment, payrolls, man-hours, and value of material orders placed for 
construction projects financed by public funds. These series are based upon 
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reports furnished by contractors engaged on such projects and covering the 
period from the 15th of one month to the 15th of the next month. Break- 
downs are shown by principal types of construction. 

Under its administration, the Construction Code Authority recognized the 
need for more comprehensive coverage of the Private Construction Industry 
and also for occupational data by the major branches of that Industry. 
Late in 1934, it proposed a statistical program embracing labor data based 
on more complete reports covering information on skilled, semi-skilled and 
common labor in each division of the Construction Industry. 

In setting up this program, a representative of the staff of the Central 
Statistical Board worked in close cooperation with the Construction Code 
Authority. After considerable negotiation, a questionnaire was cleared with 
all interested government agencies and an arrangement was worked out with 
the Division of Special Tabulations of the Bureau of the Census for editing 
and tabulating the information on the schedule. The Construction Code 
Authority, however, had no consolidated mailing list covering the several 
branches of the Industry, and in mailing the schedules for January 1935, 
it was necessary to send envelopes and blank schedules to the offices of the 
17 Divisional Codes. As a result of this, the mailing of the 116,000 schedules 
for January was delayed until the middle of February, and was not com- 
pleted until late in March. Partly as a result of this delay, and partly 
because of the fact that the contractors were not familiar with government 
reports, only 17,000 schedules were returned, of which only about 8,200 were 
useable reports. 

In view of the technical difficulties thus incurred in mailing schedules, 
the mailing for February and March was restricted to the group of con- 
tractors who reported in January. Schedules for those months were sent 
at the same time, and were mailed by the Division of Special Tabulations 
of the Bureau of the Census. Of the schedules mailed, about 6,200 were 
returned by contractors, of which 3,400 were tabulated in the final reports. 

Meanwhile, the Division of Current Business Statistics, which had taken 
over this phase of the Board’s activities, and also the Construction Code 
Authority realized that the series could not be continued on this basis and 
that it was essential to have a complete consolidated mailing list in some 
government office which was responsible for developing the series. After 
some negotiation between the Division and the Code Authority, arrangements 
were made for the establishment of a consolidated mailing list in the Divi- 
sion, the Code Authority agreeing to request all of its Divisional offices to 
send in their mailing lists. 

This list, now substantially complete, is the first consolidated mailing list 
for the Private Construction Industry. In building it up, duplications among 
the Divisional Code lists were eliminated, duplications of names already on 
the list eurrently surveyed by the Bureau of Labor Statistics were excluded 
and stencils were cut, corrected and made available for current use. 

The consolidated list was first used in the collection of data on employ- 
ment, wages, hours, and material orders delivered, for the reporting period 
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between June 15 and July 15, the Division of Current Business Statistics 
being responsible for the mailing and preliminary editing and the Bureau 
of Labor Statisties undertaking the final editing and tabulation. For the 
June-July period, about 45,000 schedules were mailed, and approximately 
10,000 reports returned. In the July-August period, about 53,000 schedules 
were mailed, the return amounting to about 21,000. 

In the middle of September, this new series was turned over completely 
to the Bureau of Labor Statistics. Arrangements were made to continue 
the series during the Winter months on the basis of the sample which had 
reported during June, July and August: that is, about 25,000 contractors. 
Studies will be made to determine from the reports what geographic areas 
and what branches of the industry are inadequately represented. Compari- 
sons of fluctuations in the new series with those in the series already pub- 
lished will be studied, with a view to determining the relative qualities of 
the samples covered and also the reliability of the sample-period reports 
now used in the current series on private construction published by the 
Bureau. 

Upon the basis of this information, the Bureau contemplates canvassing 
the entire list of contractors early in the Spring, and to build up the report- 
ing samples in areas and branches of the industry now inadequately covered. 
Changes may be made at that time in the form of the schedule to conform 
more closely to the requirements of the industry and with the ability of 
contractors to furnish specific types of information. After this develop- 
mental and experimental period is over, it is anticipated that the new series 
will be combined with those already published by the Bureau on privately 
financed construction. 

In the development of this new series, it should be pointed out that the 
series now being published by the Bureau of Labor Statistics were not in any 
way duplicated or interfered with. The tabulations of the new series will 
continue to be separate from the other series until such time as the list is 
perfected and the reporting sample increased and stabilized, thereby allowing 
the new series to reach a satisfactory stage of development without in any 
way affecting the historical value of series already established. Also, the 
Division of Current Business Statistics has been able to cooperate with an 
operating statistical agency in fostering the new series and eventually to 
turn over the series to that agency without duplicating the activities of any 
organization and without itself becoming an operating statistical unit. 

The development of this project epitomizes the problems which the Divi- 
sion has faced in its operations and the policies and techniques it has em- 
ployed in carrying out its major functions. 


Howarp H. McCuure, Director 
Ricuarp L. FUNKHOUSER, Assistant Statistician 


Division of Current Business Statistics 
Central Statistical Board, Washington, D. C. 

















THE DEVELOPMENT OF INDUSTRIAL APPLICATIONS OF 
STATISTICAL THEORY IN POLAND 


I am most grateful to the Editor for the kind suggestion to write the 
present account of activities of the Polish statisticians in the field of industry. 

Since Poland is essentially an agricultural country, it is natural that the 
first attempts to apply statistical methods were made in agriculture. As 
far as I know the first work of this kind was undertaken in the last decade 
of the past century by the late Professor Edmund Zaleski, a chemist and a 
plant breeder. His work resulted inter alia in obtaining varieties of sugar 
beet, which under suitable climatic conditions are among the sweetest in the 
world. 

Systematic work in statistical methods applicable in industry started in 
1924 when a small Statistical Laboratory was founded at the Central College 
of Agriculture, Warsaw. In 1928 the Biometric Laboratory was established 
at the Nencki Institute by the Soc. Sci. Litt. Varsoviensis. The two labora- 
tories are in the same building, are directed by the same person and must 
be really considered as one unit, which I will call the Warsaw Laboratories 
for short. For a couple of years the Warsaw Laboratories were practically 
the only source in Poland of statistical methods applicable in industry. 
Therefore, the present account will deal primarily with the activities of War- 
saw Laboratories. They fall under the following headings: (a) statistical 
theory, (b) applications to agricultural experimentation, (c) applications 
in industries connected with agriculture (brewing, milk and cheese industry, 
seed breeding and testing, ete.), (d) chemical engineering, (e) economies, 
social science, ete., which falls beyond the limits of the present account. 

(a) It is obvious that success in applications of statistical methods depends 
on the development of statistical theory to which, therefore, we devoted most 
of our efforts. The authors of the papers under this heading are: Miss K. 
Iwaszkiewiez (extension of partial correlation method to the case when one 
of the variables is not measurable), St. Kolodziejezyk (several important 
papers on testing hypotheses), W. Kozakiewicz (limiting distribution of 
several means of correlated variables) and myself. Personal friendship and 
common scientific interests resulted in a series of my joint papers with Pro- 
fessor E. S. Pearson of London, published both in England and in Poland. 
Theoretical papers of Polish authors are mostly published in international 
languages and are therefore accessible to American readers. 

The above concerns pure statistical theory. The methods of application 
were usually developed in connection with some practical work carried out 
in other institutions, which will be quoted below. 

(b) The applications of statistical methods to problems of agricultural 
experimentation worked out in the Warsaw Laboratories originated from 
cooperation with the late Professor E. Zaleski of Krakéw University and 


1Central College of Agriculture, Rakowiecka 8, Warsaw, Poland. 
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Professor M. Gérski of the Institute for Soil Management, Central College 
of Agriculture, Warsaw. The latter methods concern the results of “multi- 
ple” trials, carried out in different localities and different years. The account 
of the progress in the statistical technique attained is now being published 
in a joint paper by K. Iwaszkiewicz, St. Kolodziejezyk and myself in the 
Supplement to the J.R.S.S., Vol. II. 

(c) The applications to problems of brewing and milk industry are mainly 
due to two bacteriologists, T. Matuszewski and his young but brilliant Fel- 
low, Miss J. Supifiska, both working in the Research Institute of Fermenta- 
tion Industry under Professor W. Dabrowski. Most of the papers are in 
Polish, but there are comprehensive summaries in other languages. Besides 
there is a recent English paper published in the Supplement to the J.R.S.S., 
Vol. II, and a French one in Le Lait. 

The applications to seed testing and similar laboratory analyses and also 
to problems of agricultural experimentation are being worked out by Pro- 
fessor J. Przyborowski of Krakéw. Being an Agriculturist, he started his 
statistical career by cooperating with the Warsaw Laboratories, but then 
rapidly acquired both the knowledge of the existing statistical theory and 
the aid of one of our mathematical colleagues, Mr. H. Wilefiski, and since 
is engaged in founding an independent statistical center in the Department 
of Plant Breeding, University of Krakéw. The two authors contributed 
recently joint methodological papers published in the Polish Agricultural 
and Forestry Journal, in Comptes Rendus and Biometrika. 

(d) We have on record only one paper concerning statistical methods in 
chemical engineering. This has been written by myself and was stimulated 
by the very interesting book of Dr. W. A. Shewhart. The paper deals with 
a problem in which the application of partial regression permitted the in- 
vestigator both to detect the cause of excessive variation in quality of manu- 
factured product and to indicate an effective method of checking the same. 
The method consists in adjusting the controllable factors in the process of 
manufacturing (such as temperature) to the varying properties of raw 
material. 

The papers prepared by the staff and the collaborators of the Warsaw 
Laboratories are periodically collected in volumes called “Statistica” and are 
being sent in exchange for similar publications of other institutions. 

Besides the centers in Warsaw and in Krakéw mentioned, there are in 
Poland several others in which statistical methods are developed and applied 
to problems of anthropology, social science, business cycles, population prob- 
lems, ete. There are also other institutions in which available statistical 
methods are applied. However, the achievements in these fields lie beyond 
the limits of the present account. 

J. NEYMAN 

University College, London 
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ON THE APPLICATION OF MATHEMATICAL STATISTICS AND 
THE THEORY OF PROBABILITY IN THE INDUSTRIES 
OF THE SOVIET UNION 


Mathematical statistics and the Theory of Probability which have reached 
a high degree of development in the works of Soviet scientists, have been 
applied here for some time in Soviet industry. Moscow is the chief center 
where these scientific developments and applications have been taking place. 

Since March 1935, the Commission on the Application in Industry of 
Mathematical Statistics and the Theory of Probability began to function 
under the chairmanship of Professor E. E. Slutski and under the auspices of 
the Mathematical Research Institute of the First Moscow State University. 
The eight sessions which took place before the summer recess were devoted 
to the reading and discussion of a number of papers of an organizational 
and special character concerning: unevenness of weaving as a problem of 
prediction ; utilization of statistics in determining technical standards; statis- 
tical problems in computing the insulation of electrical and other machines, 
cables, ete.; technical problems, requiring the application of statistical 
methods and a few papers dealing with current literature on mathematical 
statistics and the Theory of Probability. 

The Secretary of this Commission, Mr. V. P. Levinsky, has been engaged 
in work on the application of mathematical statistics in the bulb laboratory 
of the “Electroplant” (Moscow). An investigation has been completed con- 
cerning the inefficiency of a “cracked retort” (the characteristic features of 
this inefficiency on fast and slow-moving equipment and the qualities of 
glass of various glass plants) and a new investigation is in process now 
concerning the methods of selecting bulbs for experimental purposes and 
ensuring their quality. A similar investigation is conducted now in the 
electric bulb plant “Svetlana.” However, in this case the work proceeds 
along more elementary lines. At the present time, attempts are being made 
to employ more modern and refined methods of statistical analysis. In the 
“Electro-steel” plant (city of Noginsk, near Moscow) statistical methods 
were used in the laboratories with a view of ascertaining the effects of 
chromium upon the magnetic properties of steel. 

Mr. V. P. Levinsky and Mr. L. A. Byzov, the latter a specialist in graphie 
methods, have just been commissioned to visit the “Sickle and Hammer,” 
“Rollerbearing,” “Precision” plants and the Stalinogorsk Chemical Combine, 
in order to introduce and assist in the practical application of mathematical 
statisties. Mr. Levinsky is conducting a smaller investigation, dealing with 
the utilization of mathematical statistics in telegraphy, where a number of 
questions have arisen, the solution of which demands the application of the 
Theory of Probability. (Fluctuation of time intervals, required for making 
various connections, distribution of technical stops according to time, ete.). 
The Council of Factory Laboratories of Moscow has decided to set up a 
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commission this fall for the purpose of working out methods of applying 
the Theory of Large Numbers in the field of technology. 

The application of mathematical statistics and the Theory of Probability 
in industries is being carried on in many other cities of the Soviet Union. 
Thus, for instance, there may be cited the case of the city of Ivanovo- 
Voznesensk, the largest textile center in the Soviet Union, where the Textile 
Institute offers a special course in mathematical statistics. (See Professor 
Boev’s book, “Mathematical Statisties for Textile-Men, 19337’). 

In the fall of 1934 the Middle Asiatic State University and Industrial In- 
stitute of Tashkent organized, under the leadership of Professor V. I. 
Romanovsky, a Research Seminar devoted to the matter of applying mathe- 
matical statistics in industry. The purpose of the Seminar is to carry on 
research work, as well as to train instructors in mathematical statistics and 
in the Theory of Probability for the higher schools of engineering and 
technology. During the academic year of 1934-35 the theoretical work of 
the Seminar consisted in a course of lectures on the Theory of Probability 
and mathematical statistics, delivered by V. I. Romanovsky. In the fall of 
1935 the members of this Seminar will earry on research and practical work 
in such industrial undertakings of Tashkent as the Textile Combine, Agri- 
cultural Implements Industries, ete. A research statistical laboratory is to 
be organized this fall in Tashkent and will be connected with the Committee 
on Science of the Uzbek Republic. The aim of the laboratory is the develop- 
ment of mathematical statistics and their utilization in the fields of industry 
and agriculture. 

V. RoMANOVSKY 


Tashkend, U. S. S. R. 


THE INSTITUTE OF MATHEMATICAL STATISTICS 


The organization meeting of the Institute of Mathematical Statisties was 
held on September 12, 1935, at Ann Arbor, Michigan. After the adoption 
of a constitution and by-laws, the following officers were elected: President, 
H. L. Rietz; Vice-President, W. A. Shewhart; Secretary-Treasurer, A. T. 
Craig. 

Membership in the Institute will consist of Members, Fellows, Honorary 
Members, and Sustaining Members. A membership committee, consisting of 
Professors B. H. Camp, Harold Hotelling and A. R. Crathorne, will estab- 
lish qualifications requisite for the different grades of membership. 

The Annals of Mathematical Statistics was made the official journal of the 
new organization. 

After the organization meeting, the following joint program with the 
American Mathematical Society was given: 

1. The sampling theory of systems of variances, covariances and intra- 
class covariances, by Dr. S. S. Wilks, Princeton University. 
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2. Note on a certain bilinear form that occurs in statistics, by Professor 
A. T. Craig, University of Iowa. 

3. On the frequency distributions of certain ratios, by Professor H. L. 
Rietz, University of Iowa. 

4. Sheppard’s corrections for a discrete variate, by Professor C. C. 
Craig, University of Michigan. 

5. Factorial moments, by Mr. A. G. Swanson, University of Michigan. 

6. Relations between two sets of variates, by Professor Harold Hotell- 
ing, Columbia University. 

7. The probability that the standard deviation of a second sample will 
differ from the standard deviation of a first sample by less than 
a certain multiple of the standard deviation of the first sample, by 
Professor G. A. Baker, Mississippi College for Women. 

8. The probability that the mean of a second sample will differ from 
the mean of a first sample by less than a certain multiple of the 
standard deviation of the first sample, by Professor Baker. 

9. A postulational treatment of the Poisson law, by Professor A. H. 

Copeland, University of Michigan, and Professor Francis Regan, 
St. Louis University. 
10. A new exposition and chart for the Pearson system of frequency 


curves, by Professor C. C. Craig. 


PROGRESS OF WORK IN THE CENSUS BUREAU 


An Apvisory COMMITTEE ON VITAL STATISTICS 


A special advisory committee for the division of Vital Statistics has been 
organized comprising the following members appointed by the Director of 
the Census: Lowell J. Reed, Johns Hopkins University, Chairman; Robert 
I. Chaddock, Colambia University; Louis I. Dublin, Metropolitan Life In- 
surance Company; Haven Emerson, Columbia University ; Stewart G. Thomp- 
son, Department of Health, Florida; R. C. Williams, U. S. Public Health 
Service, Washington. 

The Committee at a meeting held in Washington September 20 and 21 
gave consideration to various matters brought to its attention by the Chief 
Statistician of the Vital Statistics division. These matters include the coding 
of the joint causes of death as returned on the death certificates, the scope 
and form of tables in the annual Mortality report, the issuance to libraries 
of sets of rota-printed tables containing detail not shown in the annual report, 
improvement in the completeness and accuracy of the registration, and other 
features of the vital statistics work. Sub-committees were appointed to make 


a further study of some of these questions. 


ESTIMATING POPULATION 


The project for a quinquennial census of population and unemployment 
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was not approved; and it looks now as if there would be no population 
census before 1940. The Bureau therefore finds itself confronting the prob- 
lem of supplying population estimates to serve as a basis for the computa- 
tion of birth, death, and other rates or per capitas and other purposes. This 
is an especially difficult problem under the existing conditions following 
the period of depression in which there have been unusual population shifts. 
It is generally recognized that the traditional method of estimating by pro- 
jecting the increase shown by the last census is inapplicable to the present 
situation. Even in normal times this method, although fairly satisfactory 
for the first three or four years following a census, is very unreliable in the 
later years of the decade. 

The policy to be followed in regard to making estimates was the subject 
of a conference which was held in Washington September 21 in which the 
Special Advisory Committee on Vital Statistics, representative members of 
the Population Association, and officials of the Census Bureau participated. 
The conclusions arrived at, as formulated in a set of recommendations 
drafted by the Advisory Committee and adopted by the conference, were that 
the Bureau of the Census should continue to accept the responsibility of mak- 
ing population estimates; that it should use as a basis its own records, the 
records of any special censuses that may be taken, those of the education 
system, and such other records as might be found useful; that it should make 
estimates for individual cities having 10,000 inhabitants or more in 1930, 
also, so far as available information will permit, estimates for counties or 
groups of counties, and likewise for cities of from 2,500 to 10,000 as a group 
in each state, and for the total rural population in each state; that the 
method of estimating should be determined by the Bureau, and that in pub- 
lication the method should be described and the reliability to be expected 
from the estimates be indicated; and, lastly, that the Bureau should be pro- 
vided with adequate facilities for making short-term population estimates. 


A Carp INDEX or PopuLaTion DATA 


In the September issue of the JouRNAL attention was called to the increas- 
ing use of the population census records for supplying personal data required 
for different purposes—particularly in connection with the increasing demand 
for certificates of age required in applications for old age pensions. The 
population schedules have been bound and arranged on shelves. But the 
arrangement is geographical, by states, counties and enumeration districts; 
and the names on the schedules are not in alphabetical order but appear in 
the order of the enumerator’s visits. So before the records for any indi- 
vidual can be looked up it is necessary to know quite definitely where that 
individual was living when the census was taken; and even after the place 
of residence is given, searches, often very extended, have to be made before 
the name is found. The cost of this work is a considerable item in the 
Bureau’s budget and is rapidly increasing. Moreover the schedules are 
being injured or worn out through this constant use. 
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It is, therefore, a source of great satisfaction to be able to announce that, 
thanks to the Federal Works Progress Administration, a card index of the 
1900 population schedules is being prepared. The work is being done in 
St. Louis so as to give employment to people on the relief rolls in that city. 
The ecards, which within each county will be arranged alphabetically by the 
name of the head of the family, will not only give the volume, page, and 
line where the entries will be found, but will have transeribed on them the 
name, month and year of birth, age, birthplace, and citizenship of each mem- 
ber of the family and the relationship of each to the head of the family. 
As this list comprises the items for which there is the greatest demand it 
will largely do away with the necessity of referring to the schedules. But 
until we have similar card indexes for other censuses it will still be necessary 
to search the original schedules for any information concerning persons born 
since 1900 or dying before that year. 


FINANCIAL STATISTICS OF STATE AND City GOVERNMENTS 


On account of the reduction in the Census Bureau’s appropriation for 1933 
under the necessity for economy, the compilation of the financial statistics 
of state governments, it may be recalled, was suspended and at the same time 
the corresponding compilation for cities, which had regularly covered all 
cities of over 30,000, was limited to those of over 100,000. Consequently no 
state reports have been compiled for 1932 and 1933; and the city reports for 
those years cover only cities of over 100,000. 

The 1932 city report was issued about a year ago. A summary report for 
1933 has recently been published, and the complete report will be out by the 
time this issue of the JOURNAL is in print. 

The Bureau hopes to resume for the year 1936 the collection of statistics 
for states and to extend the scope of the city reports to cover again all cities 
of over 30,000. But for the reports of 1934 and 1935 the present limitations 
will be continued. 


ANOTHER CENSUS OF BUSINESS 


The project for taking a census of business, mentioned in the June issue 
of the JouRNAL, has been approved, being sponsored by the Works Progress 
Administration and financed from funds supplied by the Relief Adminis- 
tration Act. It will be more comprehensive than the census of American 
Business which was taken for the year 1933 or the census of Distribution 
which was included in the decennial census of 1930; since, in addition to 
wholesale and retail distribution and the service establishments covered by 
the previous censuses, this census will include construction, real estate 
business, banking, finance, insurance, transportation, and communication, 
the idea being to cover all lines of business which are not already adequately 
covered by existing statistical compilations. The basic statistical items are 
the same as in the previous censuses, comprising number of establishments, 
number of employees, sales or earnings, costs, and stocks on hand. 
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The headquarters are located in Philadelphia and the work of organizing 
and directing the census and assembling and tabulating the results will be 
done there. Outside the supervisory and technical force the employees for 
both field and office work will be taken from the relief rolls. The canvass 
will start January 2. 


J. A. H. 


THE CENTRAL STATISTICAL BOARD 


The Central Statistical Board was established by Exeeutive Order No. 
6225 in July, 1933, under the authority of Titles I and II of the National 
Industrial Reeovery Act. The Board was instructed “to formulate standards 
for and to effect the coordination of the statistical services of the Federal 
Government incident to the purposes of the National Industrial Recovery 
Act.” The Board was also authorized “to appraise and advise upon all 
schedules of all Government agencies engaged in the primary collection of 
statisties required in carrying out the purposes of that Act, to review plans 
for tabulation and classification of such statisties, and to promote the 
improvement of the statistical services involved.” 

Executive Order No. 6700, on May 4, 1934, expanded the Board’s authority 
to non-Federal agencies, defined further functions of the Board and eon- 
ferred upon it mandatory power to “plan and promote economy and the 
elimination of unnecessary duplication.” On June 15, 1935, Exeeutive Order 
No. 7076 continued in effect the Executive Orders issued under the Recovery 
Act. An act to establish a Central Statistical Committee and a Central 
Statistical Board for a period of five years was signed by the President on 
July 25, 1935. <A copy of the Act, as approved, is as follows: 


[Pusitic—No, 219—74rH ConGress] 


[H. R. 7590] 
AN ACT 


To create a Central Statistical Committee and a Central Statistical Board, and 
for other purposes. 


Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That there are hereby established 
a Central Statistical Committee (hereinafter referred to as the “Committee’’) 
and a Central Statistical Board (hereinafter referred to as the “Board’’) 
to plan and promote the improvement, development, and coordination of, 
and the elimination of duplication in, statistical services carried on by or 
subject to the supervision of the Federal Government, and, so far as may be 
practicable, of other statistical services in the United States. 

Src. 2. The Committee shall consist of the Secretary of the Treasury, the 
Secretary of Agriculture, the Secretary of Commerce, and the Secretary of 


Labor. 
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Sec. 3. The Board shall consist of a chairman, who shall be appointed 
by the President, with the advice and consent of the Senate, and not to exceed 
thirteen additional members, who shall be selected in such manner as the 
President shall prescribe: Provided, That not less than ten of such members 
shall be persons already in the service of the United States. The chairman 
and all the members shall be persons technically trained in statistics, eco- 
nomies, or public administration, known in their profession as of high stand- 
ing and wide experience. The chairman shall be the chief executive officer 
of the Board, shall receive a salary of $10,000 a year, and shall not engage 
in any private business, vocation, or employment: Provided, however, That 
if the chairman shall at the same time hold any other paid position in the 
service of the United States, he shall receive during such tenure no additional 
remuneration for acting as chairman of the Board. No other member of the 
Board shall receive compensation for his services as such member, except 
that the Board may provide that any such other member not at the same 
time holding any other paid position in the service of the United States 
shall, while attending or traveling to or from meetings of the Board or of 
Committees thereof, receive a salary of not more than $25 per diem, and in 
addition thereto necessary traveling and subsistence expenses. 

Sec. 4. The Board shall have authority to appoint such employees as it 
deems necessary for its own functions. All such employees shall be subject 
to the civil-service laws and the Classification Act of 1923, as amended, except 
that the Board may, with the consent of the Civil Service Commission, 
appoint and fix the compensation of any person or persons for temporary 
periods without regard to the civil-service laws and the Classification Act of 
1923, as amended: Provided, That no person shall hold such temporary ap- 
pointment or appointments for an aggregate period of more than 12 months. 
The Board may make such expenditures (including expenditures for personal 
services and rent at the seat of Government and elsewhere; for law books 
and books of reference; and for paper, printing, and binding) as may be 
necessary to carry out the provisions of this Act and as may be provided 
for by the Congress from time to time. The Board may purchase supplies 
or services where the aggregate amount involved is not more than $50, with- 
out regard to the provisions of section 3709 of the Revised Statutes, as 
amended (36 Stat. 861; U. S. C., title 41, see. 5). There is hereby authorized 
to be appropriated, out of any money in the Treasury not otherwise appro- 
priated, annually such sums as may be necessary for the expenses of the 
Board not to exceed $180,000, of which amount not to exceed $170,000 may 
be expended for personal services in the District of Columbia. 

Sec. 5. The Board shall— 

(a) At the request of the President or the Committee, or may of its own 
motion, investigate and make recommendations with respect to any existing 
or proposed statistical work carried on by an agency of, or subject to the 
supervision of, the Federal Government; 

(b) Have the power, with the consent of the agency concerned, to investi- 
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gate and make recommendations with respect to any existing or proposed 
statistical work carried on by any agency in the United States other than 
the agencies specified in subsection (a) of this section; 

(c) Have the power, subject to such rules and regulations as the Presi- 
dent or the Committee may prescribe, to require from any agency specified 
in subsection (a) of this section information, papers, reports, and original 
records concerning any existing or proposed statistical work carried on by 
or subject to the supervision of any such agency: Provided, That this sub- 
section shall not be construed to require or to make lawful any disclosure 
of confidential information when such disclosure is specifically prohibited 
by law; 

(d) Plan and promote the economical operation of agencies engaged in 
statistical work and the elimination of unnecessary work both on the part 
of such agencies and on the part of persons called on by such agencies to 
furnish information ; 

(e) Perform such other duties consistent with section 1 of this Act as 
the President or the Committee may authorize, and make such reports to the 
Committee as the Committee may require; and 

(f) Make an annual report to the Committee and to the President for 
transmittal to Congress. 

Src. 6. The Central Statistical Board created by Executive Order Num- 
bered 6225, dated July 27, 1933, as amended, shall cease to exist at such time 
as the Committee shall declare that seven members have qualified for mem- 
bership in the Board; and thereafter all records, papers, property, and funds 
of the old Board shall become records, papers, property, and funds of the 
Board; and such employees as shall pass tests of fitness prescribed by the 
Civil Service Commission shall acquire classified civil-service status and shall 
be employees of the Board at the grades and salaries specified in their re- 
spective examinations: Provided, That this section shall not be construed to 
impair any obligation incurred by the old Board. 

Src. 7. The Board with the approval of the Committee is authorized to 
prescribe rules and regulations to carry out the provisions of this Act. 

Sec. 8. If any provision of this Act, or the application thereof to any 
person or circumstance, is held invalid, the remainder of the Act, and the 
application of such provisions to other persons or circumstances, shall not 
be affected thereby. 

Sec. 9. This Act shall cease to be in effect and the agencies established 
hereunder shall cease to exist at the expiration of five years after the date 
of enactment of this Act. 


Approved, July 25, 1935. 


Pending the passage of an appropriation act to replace the lost third de- 
ficiency bill of 1935, the Board continues to operate under the Executive 
Orders mentioned above. 
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A TREND LINE FOR GROWTH SERIES 


The Research Section of the Federal Reserve Bank of New York has been 
testing a new trend line for growth series. There is a frequent need for a 
curve which shows a steadily declining percentage rate of increase. This 
behavior can be found in portions of parabolic curves but the behavior over 
the whole range of such curves is apt not to be rational. A parabola, for 
instance, may show a tapering off in the rate of increase but later take a sharp 
dive downward. Curves such as the Gompertz, the Pearl-Reed, and some 
other logistics, in which the time variable enters the exponent of a constant, 
possess the desired characteristics but their use has been retarded by apparent 
greater difficulty of application and lesser general familiarity with them. 

The problem is to have y increase at steadily decreasing rates as x increases. 
Now if a number less than one is taken to successively higher roots, the num- 
ber approaches one (i.e., rises) but by diminishing percentage increments. 
Making z, therefore, the root to which a constant ¢ is taken, where c is a 
number less than one, the rise of x values will create a movement in the same 
direction, but at a constantly diminishing rate, in the dependent variable. 
Thus y= c'/*, A second constant, b, establishes the level of the curve, and 
at the same time constitutes an asymptote. A third value is introduced to 
obtain the flexibility of a three-constant curve and to make the curve inde- 
pendent of the point chosen as the time origin at which z is 0. The equation 
then becomes : 

y —be/@ +2) 
Stating the equation in the form 
d log y +2 log y—z log b—g=—0 (g = d log b + log c) 

and fitting the curve to the averages of the first third, second third, and third 
third of the data, one can easily derive the constants b, c, and d by solving 
three simultaneous equations with three unknowns. If the middle year of 
the first third of the data is made the x origin (x = 0) the work is made even 
simpler. (In general the geometric mean is preferable to the arithmetic 
mean. It is not necessary that the data be divisible or divided into three 
equal parts. The three averages should of course have as broad a base as 
possible and the average should be made to refer to the center year of each 
period.) 

This trend line can be handled with a great saving of labor and at the 
same time it possesses the qualities of increasing at a diminishing rate and 


of not turning down. 
Norris O. JOHNSON 
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NOTES ON COAL CONSUMPTION 


In its monthly letter for October 1935, the National City Bank supplies 
a record of the average fuel consumption of the utilities in terms of coal 
or equivalent per kilowatt hour for various dates from 1876 to 1934, as 
follows: 


Use of Fuel by Utilities—Equivalent Fuel per KWH. 





1876 12 lbs. 
1890 8 
1900 5 
1910 + 
1920 3 
1925 2.1 
1930 1.62 
1934 1.45 


The specially interesting point in this record is that the statistically uni- 
form trend from 1876 to 1920 was apparently broken by the high prices of 
coal during the war and immediate post-war years, with the result of ex- 
pediting the previously normal trend of increase in the efficiency of electrical 
generating stations to such extent that the 1934 figure is that which other- 
wise might have been attained in 1960. 

An unexpected repereussion from this rapid increase in the efficiency of 
steam generation has been the economic (not technical) obsolescence of a 
large fraction of the hydro-electric plants in the Eastern United States. 

A somewhat similar result is apparent in timber products, as to which 
inereased lumber prices are developing the use of substitute materials to a 
point where reforestation seems to be largely a matter of provision for 
recreation parks, water protection, ete., rather than of lumber supply. 

This special field for studies in economic statistics deserves, perhaps, more 
attention than it has yet received. M. C. Rorry 


Lusby, Calvert County, Maryland. 


LETTERS TO THE EDITOR 


The Editor, Journal of the American Statistical Association. 
Dear Sir: 

In your issue of September, 1934, Mr. Norman Leon Gold, in his article on 
“Net Emigration from the United States to Canada: 1909-1931,” states that 
“no eareful estimate” has been made of the return movement of Americans 
from Canada, and adds in a footnote on p. 283: 


Mr. Roland Wilson prepared an estimate of the net movement to Canada from 
all countries for the period 1868 to 1925 (Canadian Historical Review, vol. xiii, 
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No. 2, June, 1932, pp. 157-183). For the most part, his study is based on com- 
putations from the decennial censuses. In the writer’s opinion, many serious 
errors are present in that study. Though Mr. Wilson used sources similar to 
those in the present paper, the details of manipulation and the final results are 
quite different. 


Several comments seem called for: 

1. Mr. Gold has submitted a note to the Editor of the Canadian Historical 
Review describing the “serious errors” present in my article. If published, it 
will be accompanied by my reply, and some observations on Mr. Gold’s at- 
tempted “corrections”. Those interested may refer to the correspondence. 

2. It is true that I used sources “similar” to those used by Mr. Gold, but I 
regard it as a matter for congratulation that “the details of manipulation and 
the final results are quite different”. I hasten to explain myself. 

So far as the figures for immigration into Canada are concerned, we seem 
to be in agreement, making allowance for the fact that my figures were stated 
for the Canadian financial years as usually published, while Mr. Gold’s have 
been recomputed to years ending 30th June. My total for the period March, 
1908, to March, 1925, is 1,116,860, and Mr. Gold’s total for the period June, 
1908, to June, 1925, is 1,105,770. 

So far as emigration from Canada is concerned, no agreement was to be 
expected, nor is it in fact present. My estimates purported to represent 
approximately the emigration from Canada to all countries of natives of the 
United States. Mr. Gold’s purport to represent emigration from Canada to 
the United States of “Americans”, i.e., not merely natives, or citizens, but any- 
one returning to the United States after living in Canada. (see his footnote 
1, p. 282). 

Mr. Gold presents estimates of the net migration of “Americans”. Naturally 
my article did not. 

If the matter ended here there would be little justification for burdening 
your space. It would appear, however, that Mr. Gold’s estimates of the volume 
of returning Americans are themselves so seriously in error as to invalidate 
his whole article. 

The trouble starts in the second column of Table I, “Return Movement of 
United States Citizens”, on which the whole structure rests. Mr. Gold states 
on p. 283 that: “The most serious error in these figures, as a record of the 
return movement from Canada, lies in the fact that many persons enumerated 
arrived from over-sea residences, and merely entered the United States through 
Canadian stations”. He made no attempt to correct this error, though to 
get the figures from his quoted source (Table I of the annual Reports of the 
United States Commissioner General of Immigration) he had actually to 
add together United States citizens returning via Canadian border districts, 
via Canadian Atlantic ports, and via Canadian Pacific ports. Surely it is a 
reasonable assumption that certainly the bulk, and most probably the whole, 
of those returning citizens, described by the Immigration Commission as 
entering the United States via Canadian ocean ports, were returning from 
over-sea countries and not from Canada. It is an assumption which I am 
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not able to verify immediately by direct inquiry at this distance, but it is 
supported by the fact that the Canadian border districts include inter alia 
the Montreal district and the Seattle district. In the case of United States 
citizens returning after having settled in Canada, even if they travelled 
through Montreal or Vancouver, for example, is it reasonable to suppose that 
they would be classed as returning via Canadian ocean ports rather than via 
the Montreal district or the Seattle district? Further supporting evidence is 
found in the Report of the Commissioner General of Immigration for 1930, 
p. 13. In 1930 and subsequent years the total only for immigrants and citizens 
returning from or via Canada is stated. Explaining the change, the Com- 
missioner reports: “The increase in the recorded admissions . . . during 
the past year was due mainly to the inclusion of arrivals from over-seas who 
landed at Canadian seaports. This class has been heretofore shown separately 
. ”. (Italies mine). Reference may also be made to a passage in the 
Report of the Commissioner General of Immigration for 1910, p. 140 (quoted 
in Viner, Canada’s Balance of International Indebtedness, p. 50, note 1) 
which would appear to put the matter beyond all doubt. 
The differences between the figures used by Mr. Gold and those representing 
the influx through the border districts are illustrated in the following table: 


United States Citizens United States Citizens 
Years ended returned from Canada returned from Canada 
30th June via border districts 1 via border districts 
and ocean ports 2 
1909 ° 15,000 
1910 22,832 28,831 
1911 31,432 39,955 
1912 38.317 45,051 
1913 54,497 60,368 
1914 44,013 50,482 
1915 46,387 56,640 
1916 32,440 33,709 
1917 43,661 46,631 
1918 27,733 29,096 
1919 22,933 25,810 
1920 15,607 19,712 
1921 15,401 22,210 
1922 13,384 20,999 
1923 18,724 30,133 
1924 13,673 23,219 
1925 34,220 45,264 
1926 10,625 20,969 
1927 9,176 21,102 
1928 7,063 22,543 
1929 6,907 22,182 
1930 8 9,134 
1931 3 19,478 
1910-1929 509,025 664,906 


2The figures for 1928 and 1929 have been taken directly from the annual Report of the 
Commissioner General of Immigration, Table I. (Earlier reports are not available in Can- 
berra). For the years 1914 to 1927 they were supplied by the Commissioner General by 
correspondence some years ago. For the years 1910 to 1913 they have been taken from J. 
Viner, op. cit., p. 49. 

2 From Mr. Gold’s Table I (column 2). 

* No longer stated separately, as see text above. 
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On page 287 Mr. Gold remarks: 

In spite of the large amount of conjecture involved in the calculation, the 
results seem fairly reliable. They may be checked roughly by the census records 
of the increase or decrease in the United States-born residents in Canada. 

His check consists in comparing the changes in the United States-born popu- 
lation of Canada between successive census dates with his estimated net migra- 
tion of United States citizens between the two countries, with the implication 
that the two ought roughly to agree. In fact his two sets of figures are not 
worlds apart, but unfortunately the “check” calculation is wrong in principle, 
and in the same direction as the “checked” calculation. The two ought not to 
agree (even if we ignore the discrepancy between natives and citizens). The 
increase in the United States-born population of Canada between 1911 and 
1921 was 70,344. Net emigration of natives of the United States to Canada 
must therefore have been equal to this figure plus the number of deaths of 
United States natives in Canada in the ten years. In 1911 the United States- 
born population was 303,680, and in 1921 it was 374,024. The number of 
such deaths must therefore have been of the order of 50,000, a figure more 
than sufficient to demonstrate the incompatibility of Mr. Gold’s original esti- 
mates with the census data. 
Sincerely yours, 
ROLAND WILSON 
Canberra, F. C. T., Australia 


The Editor, Journal of the American Statistical Association 


Dear Sir: 

It is about two years since I wrote to Mr. Roland Wilson, through the 
Editor of the Canadian Historical Review, to question certain data and 
methods in his study that did not seem to me to be correct. Those remarks 
were written at the time I was working on net migration to Canada. Though 
I do not now have a copy of them, they were the basis for my footnote 
comment on Mr. Wilson’s work to which he has taken exception. 

The latter part of Mr. Wilson’s letter is alone relevant to my paper. I, 
of course, do not disagree that there is an error involved in including some 
persons who were not previously residents of Canada as part of the return 
movement of United States citizens from that country. As Mr. Wilson 
pointed out, I criticized the data for that reason. The objection to my 
rough check is merely a phase of this error. By Mr. Wilson’s table, some 
77 per cent of the data used are adequate for the purpose I intended them. 
It is probable that further refinement of those data would make the record 
of the yearly movement and approximate net change through migration, 
which I had attempted earlier, more precise. 

Yours very truly, 
Norman Leon GOLD 


Washington, D. C. 
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SUGGESTIONS INVITED FOR AN IMPROVED STATISTICAL 
SLIDE RULE 


The special statistical slide rule, announced a year ago,’ has elicited 
favorable criticism from many sources. University professors and research 
directors have made inquiry regarding this rule and some have offered valuable 
suggestions. Several have expressed a preference for a twenty-inch instru- 
ment; one insists that the ordinates of the normal curve be included, along 
with the areas; a'number have written the Keuffel and Esser Company, 
asking when the new slide rule would be on the market. 

Manufacture of the slide rule has not yet begun, and since there is still an 
opportunity to improve it, its designer is anxious to receive suggestions and 
criticisms from readers of this Journal. They should be addressed to Dr. 
E. R. Enlow, Director of Statistics and Special Services, Atlanta Public 
Schools, City Hall, Atlanta, Ga. 

The present design of the slide rule includes seventeen scales. On the 
obverse face will appear the eight scales of the log-log rule, namely: K, DF, 
CF, CIF, CI, C, D, and L. The reverse face will include seales for r, A, B, 
a/2,x/o, Age, Age ,, 1-r?, and \/(1-r*). The third, fourth, fifth, and sixth 
scales named are on the slide. The r seale is the old LLO seale, ranging 
from .05 to .97. The a/2 seale gives the area under a unit normal curve 
between the ordinate at the mean and the ordinate at the corresponding 
point on the x/o seale. The Age, and Age, scales are the old C and D 
seales divided into twelfths or sixths. Complete euts of both faces of the 
new rule are shown in the original abstract.? 


CORRECTION 


By a clerical error in the preparation of the Association’s Handbook, Mr. 
Stephen M. DuBrul was listed as a member of the Finance Committee of the 
General Motors Corporation. Mr. DuBrul is a member of the Staff of the 
Chairman of the Finance Committee. 


1“A Statistical Slide Rule,’ JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION, 


September, 1934, p. 318. 
2 Enlow, E. R. Abstract of “A Statistical Slide Rule.’’ Peabody Journal of Education, 


July, 1934. 











CHAPTER ACTIVITIES 


{ue PrrrspurGH CuapTer.—The July meeting was an open forum discussion 
of “Where Can Dependable Information be Obtained?” Messrs. Theodore 
A. Veenstra, Bureau of Business Research, University of Pittsburgh; Robert 
A. Burrows, Statistician, A. E. Masten and Company; J. Blair Easter, In- 
vestment Research Analyst with John A. Beattie and Company, led the dis- 
cussion on the following subjects respectively : “Business Trends,” “Industrial 
Analysis,” and “Investment Decisions.” The discussion disclosed many 
sources of varied information. 

The August meeting was addressed by Mr. Wm. R. Hamilton, Superintend- 
ent of System Operation, West Penn Power Company. The subject was 
“Possible Use of the Dow Theory in Forecasting Business.” The assistance 
of elements of the “Dow Theory” for forecasting electrical load was interest- 
ingly explained. 

Mr. E. C. Stone, Assistant to the President, Philadelphia Company, spoke 
of the “Clouds of Uncertainty” at the September meeting. Mr. Stone re- 
called that in July, 1933, he had hazarded a prediction to the Chapter that 
during the following six months business activity would fluctuate within a 
range of 15 per cent plus or minus around the average level of the previous 
May and June. At that time business was approaching the climax of the 
New Deal boom and the forecast appeared unduly pessimistic to many of his 
listeners, but in July the Annalist Business Index reached a high point 14.6 per 
cent above the May-June average and in November a low point 12.2 per cent 
below that average. In July, 1935, in the face of what appeared to him to be 
an undue spirit of optimism, Mr. Stone made a careful study of the situation 
and concluded that during the remainder of 1935, business activity should 
remain “well within the boundaries established during the past twelve 
months,” with an average level somewhat above that of the same period in 
1934. He concluded further that the longer range outlook was not especially 
favorable and that, unless new forces not now apparent should enter into the 
business picture, business activity for the twelve months ending June, 1936, 
would not average much, if any, higher than it did for the preceding twelve 
months. This view was being supported by subsequent developments and by 
the more conservative character of recent predictions. 

Mr. Stone pointed out that in many respects the present situation was 
comparable to that of the summer of 1933, except that at that time the wave 
of optimism was founded on expectations of the New Deal, while the recent 
optimism seems to be founded on hopes for its termination. Then, as now, 
industrial activity was to a considerable extent the result of building up 
stocks of manufactured goods. The creation of new fixed capital was almost 
at a standstill, reflecting lack of confidence in the future course of business. 
Other factors of uncertainty are the relatively high level of labor cost, the 
failure to reduce unemployment, and the threat of strikes. Profit margins 
have been narrowed to the place where enterprise has gained little or nothing 
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with increasing volume of business with the result that business men do not 
dare to launch out on the new undertakings that are essential to prosperity, 
The opportunity to refund outstanding indebtedness at lower interest rates 
has helped established businesses, but it does not stimulate new undertakings. 
The rapid increase in demand deposits, reflecting an increase in reserves 
due primarily to gold imports, to an increase in investments, chiefly obliga- 
tions of the Federal Government, and to the continuance in some measure 
of hoarding, emphasize the extent to which present conditions are artificial 
and dependent upon the continuing extension of the Federal credit. 

Mr. Stone analyzed the possibility of two types of inflation. The peace- 
time type which comes about from excessive capital development and specu- 
lative activity and is financed by bank credit and the war-time type which 
is brought about by war or other political crisis and is financed by the credit 
of the Federal Government. He concluded that the present indications do 
not warrant the expectation of inflation of a dangerous character, but sug- 
gested that two danger signals were diversion of funds from business to 
speculation and a decline in the market price of the outstanding obligations 
of the Federal Government. 

Taking an overall view of the present situation, he found it hung with 
many clouds of uncertainty, traceable to Federal legislation of the past two 
years and to the policies of the Federal Government. The net result is that 
those who have funds to place in profitable investments lack confidence and 
business fears to embark on new enterprises. Hence, new capital develop- 
ment is practically at a standstill and industry proceeds with uncertainty on a 
hand to mouth basis. 


THE San Francisco CuHapter.—Professor Neil H. Borden, Assistant Dean 
and Professor of Advertising in the Harvard Graduate School of Business 
Administration, presented to the Chapter on August 29, 1935, “A Case Study 
of Methods for Investigating the Effectiveness of Advertising.” Using the 
advertising of the California Walnut Growers Association as an example, 
Professor Borden analyzed the difficulties which arise in any attempt to deter- 
mine the effectiveness of an advertising program and discussed a number of 
approaches that may be employed. The Walnut Growers Association seeks 
to dispose of its crop each year for as good a price as it can without entailing 
a earry-over which would have an adverse effect on the price of the next 
year’s crop. The officials of the Association have to determine each October 
the price that will be asked and the amount of money that will be spent on 
advertising and promotion to aid in disposing of the crop. They therefore 
presented the following questions: “Should we use advertising, and if so, to 
what degree?” “Does advertising aid sufficiently in increasing sales to justify 
the expenditure?” “Was the money that has been expended on advertising 
employed in the most effective way?” 

The advertising of the Association had been indirect, that is, it sought to 
instruct housewives in the uses of walnuts but did not make a drive for 
immediate action on the part of the readers. Consequently it was impossible 
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to trace the response to each advertisement and exceedingly difficult to 
measure the over-all effect of the advertising program. Sales statistics were 
analyzed to see whether they revealed an increase in consumption or in prices 
that might be attributed to advertising. The analysis included statistics for 
other nuts and a breakdown of sales and advertising data by territories. 
Even though several variables which affect sales volume were controlled, the 
analysis failed to give any conclusive evidence with regard to advertising 
effectiveness. Many factors affect sales volume, they are constantly chang- 
ing, and some of them do not lend themselves to statistical measurement. 
Consequently it was believed that a conclusion with regard to the advisability 
of the use of advertising and the amount of advertising would not rest on 
any statistical or mathematical demonstration, but would have to be merely 
a matter of judgment coming from such statistical evidence as was available, 
and an appraisal of the many immeasurable factors involved in the sales. 
The use of statistics alone, while it had been helpful, had not given any con- 
clusive evidence with regard to the effect of advertising. 

An appraisal of factors not so readily susceptible to statistical treatment 
led to several conclusions: advertising had been of value from the competi- 
tive brand standpoint, especially in maintaining a higher price for the Asso- 
ciation’s product; it appeared to have stimulated the selling activities of 
brokers and dealers; it may have helped also in maintaining per capita con- 
sumption against certain adverse trends such as changes in dietary habits. 
Advertising was also a factor in direct competition with other domestic nuts, 
particularly pecans, and in direct competition with other food products, many 
of which were being supported by heavily increasing advertising expendi- 
tures. All these immeasurable factors had to be weighed and when they 
had been considered it was concluded that the advertising expenditure made 
by the Association had been justified from the standpoint of business man- 
agement. The conclusion, however, was not mathematical or statistical, but 
was an answer based upon business judgment. 

The problem of determining the amount of advertising appropriation is 
likewise a matter of judgment and must be considered partly in the light of 
competition for attention from other advertisers as well as the strength of 
the appeal in increasing sales. Several techniques were employed to test 
the relative effectiveness of different types of advertisements and different 
media. Among these were an analysis of coupon inquiries, a study of effec- 
tiveness of advertisements as rated by a consumer reader reporting service, 
a consumer opinion study of various types of copy approaches in advertising, 
and an extensive field investigation to determine consumer attitudes and 


buying habits. 
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with increasing volume of business with the result that business men do not 
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to trace the response to each advertisement and exceedingly difficult to 
measure the over-all effect of the advertising program. Sales statistics were 
analyzed to see whether they revealed an increase in consumption or in prices 
that might be attributed to advertising. The analysis included statistics for 
other nuts and a breakdown of sales and advertising data by territories. 
Even though several variables which affect sales volume were controlled, the 
analysis failed to give any conclusive evidence with regard to advertising 
effectiveness. Many factors affect sales volume, they are constantly chang- 
ing, and some of them do not lend themselves to statistical measurement. 
Consequently it was believed that a conclusion with regard to the advisability 
of the use of advertising and the amount of advertising would not rest on 
any statistical or mathematical demonstration, but would have to be merely 
a matter of judgment coming from such statistical evidence as was available, 
and an appraisal of the many immeasurable factors involved in the sales. 
The use of statistics alone, while it had been helpful, had not given any con- 
clusive evidence with regard to the effect of advertising. 

An appraisal of factors not so readily susceptible to statistical treatment 
led to several conclusions: advertising had been of value from the competi- 
tive brand standpoint, especially in maintaining a higher price for the Asso- 
ciation’s product; it appeared to have stimulated the selling activities of 
brokers and dealers; it may have helped also in maintaining per capita con- 
sumption against certain adverse trends such as changes in dietary habits. 
Advertising was also a factor in direct competition with other domestic nuts, 
particularly pecans, and in direct competition with other food products, many 
of which were being supported by heavily increasing advertising expendi- 
tures. All these immeasurable factors had to be weighed and when they 
had been considered it was concluded that the advertising expenditure made 
by the Association had been justified from the standpoint of business man- 
agement. The conclusion, however, was not mathematical or statistical, but 
was an answer based upon business judgment. 

The problem of determining the amount of advertising appropriation is 
likewise a matter of judgment and must be considered partly in the light of 
competition for attention from other advertisers as well as the strength of 
the appeal in increasing sales. Several techniques were employed to test 
the relative effectiveness of different types of advertisements and different 
media. Among these were an analysis of coupon inquiries, a study of effec- 
tiveness of advertisements as rated by a consumer reader reporting service, 
a consumer opinion study of various types of copy approaches in advertising, 
and an extensive field investigation to determine consumer attitudes and 


buying habits. 








STATISTICAL NEWS AND NOTES 


Boarp OF GOVERNORS OF THE FEDERAL RESERVE SysTEM.—In the August 
Federal Reserve Bulletin were published figures for member bank excess 
reserves on a comparable basis with other Federal Reserve and member bank 
statistics. Data were given on a Wednesday and end-of-month basis from 
September 1931 and on a monthly average basis from January 1929. About 
the same time figures for excess reserves were also included in the weekly 
Federal Reserve bank statement, and current figures are now regularly given 
in the weekly statement and in the Bulletin. Regular publication of these 
data was inaugurated because it has come about that excess reserves of 
member banks reflect in their movements the net result of the various factors 
that influence the supply and use of member bank reserves and are at present, 
therefore, the most significant basic banking statistics. 

In the July Federal Reserve Bulletin an article was published on the 
“Supply and Use of Member Bank Reserve Funds” describing in detail the 
figures used to measure, and the significance of, the various factors influencing 
the supply and use of reserve funds. This is the most comprehensive de- 
scription of this analysis that has been published by the Board. Reprints 
of this article, together with all available statistics of the various factors on 
a weekly, a monthly, and an annual basis, have been prepared and may be 
obtained upon request from the Board’s Division of Research and Statistics. 

The weekly statement of condition of reporting member banks in leading 
cities, issued by the Board, was revised as of November 6. The revision was 
three-fold in character. In the first place, the number of cities covered by 
the statement was increased from 91, which had been shown since the banking 
holiday, to 101, the number covered by the report prior to the banking holi- 
day. Secondly, the form of statement was revised to show a number of 
additional items. Statistics on this revised form have been collected since 
September 1934, but with the exception of a detailed classification of loans 
and investments, had not previously been published. Finally, the statistics of 
net demand deposits, which represent demand deposits subject to reserve re- 
quirements, have been discontinued and in their place figures are given for 
adjusted demand deposits. The figure for adjusted demand deposits excludes 
United States Government deposits, interbank balances and “float” and is 
computed for the purpose of providing a more significant measure of the 
country’s available demand deposit balances rather than for showing deposits 
subject to reserve requirements. The change was made particularly desirable 
at this time by the fact that as a result of the Banking Act of 1935 the com- 
putation of net demand deposits was changed and the current figures are not 
comparable with those previously published. All series needed for the com- 
putation of adjusted demand deposits, moreover, were not available until 


the report form was revised in September 1934. 
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In connection with the revision of the weekly report form, an article was 
published in the November Federal Reserve Bulletin describing the various 
member bank statistics collected by the Board. Figures for the various items 
shown in the new report form for banks in the 101 cities since September 1934, 
together with such figures as are available for the 101 cities from January 
1933 to September 1934, were also published in the November Bulletin. In 
the same issue of the Bulletin a new table was added giving statistics of re- 
serves, borrowings, and deposits of all member banks at call dates. Similar 
data, together with classified figures of loans and investments, both for all 
member banks and for weekly reporting banks will be regularly published in 
subsequent issues of the Bulletin. 

In cooperation with other interested agencies and organizations, the Divi- 
sion of Bank Operations has given consideration to the revision of the call 
report form of condition of member banks. The details of the new form have 
not yet been completed and reports on the new basis will not be inaugurated 
until sometime in 1936. 

Since the latter part of 1934 the Division of Research and Statistics has 
been engaged in a detailed study of deposits, turnover, and reserves of member 
banks during the period from 1924 to date, for the purpose of determining 
the effect upon member bank reserve requirements of the proposals of the 
Federal Reserve System’s Committee on Member Bank Reserves, published in 
1931. The principal features of these proposals were that computation of 
reserve requirements be based upon debits to deposit accounts as well as 
upon the amount of deposit balances and also that within certain limits vault 
cash be counted as reserves. The present study is based upon special reports 
of deposits, debits, and cash holdings of a selected list of member banks from 
various regions classified according to principal economic activity. 

The Division of Research and Statistics is engaged in a thorough revision 
of the Board’s index of industrial production which was first published in 
1927, and has undergone no major revision since that time. Work on this 
project to date has consisted principally of a study of available production 
statistics and of attempts to discover and, where necessary, to promote the 
collection of better statistics of production in various fields. Some study has 
also been made of the number of working days and changes in seasonal varia- 
tion in different industries. 

The Division of Security Loans has inaugurated the regular collection of 
end-of-month statements from members of registered security exchanges. 
These statements are given in the form of a balance sheet and include informa- 
tion as to customers’, partners’, and firms’ debit and credit balances, as well 
as to borrowings, which have heretofore been the principal figures available 
regarding the use of credit in security trading. It is contemplated that when 
the reporting service has been firmly established the figures will be regularly 
made available for publication. 
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Other new information recently published in the Federal Reserve Bulletin 
includes: (1) Average yields on long-term United States Government bonds, 
1919-1925—August Bulletin; (2) Deposits and assets of the Postal Savings 
System, 1911 to date—August Bulletin and subsequent issues; (3) Amount 
of obligations fully guaranteed by the United States outstanding at the end 
of each month since October 1933—August Bulletin and subsequent issues; 
(4) Industrial advances and commitments applied for at and made by Fed- 
eral Reserve banks—September Bulletin and subsequent issues; (5) Number 
and loans of Federal savings and loan associations—August Bulletin and 
subsequent issues. 


Tue Division or RESEARCH AND STATISTICS OF THE TREASURY DEPART- 
MENT.—The Office of the Director of Research and Statistics and the Divi- 
sion of Research and Statistics in the Treasury Department were created by 
order of the Secretary dated September 17, 1934. By the terms of the 
Order, the Director of Research and Statistics exercises full responsibility 
for all economic research and statistical work performed in the several 
branches of the Treasury Department. 

The new Division, which absorbed the Section of Financial and Economic 
Research, in the Office of the Secretary, has undertaken intensive research 
in fields of Treasury activities, embracing the four fields of taxation, financ- 
ing, money and banking, and administrative statistics. 

For several years a duty of the research staff in the Secretary’s office has 
been the preparation of periodical estimates of tax receipts by major sources. 
More recently these estimates have been made for each individual tax with 
an increasingly greater refinement of detail. The estimates must be based 
upon quantitative studies of the underlying conditions of business activity 
with an eye to the probable near term course of business. For this purpose 
the Division obtains from other departments of the Government as well as 
from business publications hundreds of economic series which are surveyed 
and focused upon the problems of forecasting Federal revenues. 

The Federal tax structure is of a dynamic character and the Division has 
undertaken a series of investigations to provide data needed for appraising 
proposed revisions of our tax structure. In this connection one of the most 
important research tasks is the analysis of the volume and distribution of 
the national income, as reported for tax purposes. Another problem of 
tabulation and analysis is involved in the study now being made of the 
character and degree of conflicting and overlapping taxation by Federal, 
State and local governments. The Director of Research and Statistics is a 
member of the Tax Revision Council and is chairman of the Research Com- 
mittee engaged in studying this problem. 

The Treasury has obtained an allotment from the Emergency Relief Fund 
with which to conduct a study of income tax returns, as a Federal “white 
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collar” project. The .aain regional office has been established in Baltimore, 
Maryland, and six other offices are to be opened soon. 

The entire study is designed to supplement the “Statistics of Income” 
now published annually by the Treasury Department, and to provide in- 
formation not heretofore made available. In the first category is the tabula- 
tion of the individual income tax returns for 1934. Special emphasis will 
be placed on returns showing net incomes under $5,000. In addition to pro- 
viding the distribution of reported income in small class intervals and by 
counties and cities, the tabulation will provide a check on the sampling pro- 
cedure now utilized to tabulate the “small” returns. A separate tabulation 
will be made of the returns showing capital transactions in order to deter- 
mine the net effects of the new method of treating capital gains and losses 
introduced by the Revenue Act of 1934. 

In the second category is the tabulation of partnership returns, fiduciary 
returns and business schedules appearing on the individual returns. The 
results will conform as far as possible with those obtained from the corpora- 
tion returns. 

Tentatively, it is also planned to carry out a special study showing changes 
in the distribution of income of identical individuals for the period 1920- 
1934 and a study of identical corporations for the same period with special 
emphasis on the allocation of corporate income, and changes in depreciation 
allowances. 

The Division, through the preparation of appropriate memoranda, acts in 
an advisory capacity to the Secretary of the Treasury in problems relating 
to Treasury finance. In addition to making analyses of domestic conditions 
affecting Treasury financing, the Division makes an effort to apprise the 
Secretary of financing experience and innovations in other countries. 

The position of the United States dollar both at home and abroad is the 
continuing concern of the Secretary of the Treasury. In this connection he 
has two important mandates (1) the operation of the Exchange Stabilization 
Fund and other provisions of the Gold Reserve Act of 1934 and (2) the 
silver purchase provisions of recent monetary legislation. The Division of 
Research and Statistics is charged with the responsibility of providing a 
broad range of materials and analyses to aid the Secretary in executing 
these mandates. 

A large volume of statistical material and reports is received daily and 
weekly by the Division from domestic and foreign sources. At the instance 
of the Treasury, information, such as that relating to the position of short- 
term balances and banking and exchange portfolios, is now being collected 
by various agencies and is continuously tabulated, charted, and analyzed by 
the Division. The movements of foreign exchange rates are followed daily 
and even hourly and an attempt is made at all times to seek both the short- 
term and long-range factors influencing these movements. 
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Extensive administrative statistics are compiled by various units of the 
Treasury, notably the Bureau of Internal Revenue, the Bureau of Customs, 
and the Bureau of Narcotics. A program of coordination among the tabu- 
lators and interpreters of these statistics has been under way for several 
months. 

The Government Actuary is a member of the Division of Research and 
Statistics and conducts the many actuarial studies necessitated by various 
phases of Treasury activities. He also supervises the calculations of yields 
on all Treasury obligations and serves as a member of the Board of Govern- 
ment Actuaries. 


FrepErRAL HovusinG ADMINISTRATION.—The statistical activities of the Federal 
Housing Administration during its first year of organization have been de- 
voted to developing: (1) detailed analyses and reports of its own activities 
in the mortgage and modernization credit insurance fields, and (2) special 
tabulations and original techniques designed to increase the amount, the 
accuracy and the usability of housing and mortgage statistics. The follow- 
ing material is available at the present time. 

1. Statistics on Credit Insurance Activities. A daily summary table records 
the total value of modernization and repair notes insured, and the total 
value of home mortgages selected for appraisal. In addition, special detailed 
analyses are issued at intervals, showing the classification of insured loans 
according to size and purpose, occupation and income of the borrowers, 
number of financial institutions operating under the Federal Housing Ad- 
ministration plan, and other facts bearing on credit insurance operations. 
Summary tabulations and charts of this material, together with other break- 
downs of the available information, appear in the Annual Report which is 
issued early each year. 

2. Special Studies and Tabulations. The Division of Economies and 
Statistics has cooperated with the Central Statistical Board, the Federal 
Emergency Relief Administration, the Federal Home Loan Bank Board, the 
Housing Division of the Public Works Administration, and other agencies 
concerned in developing a standard procedure for conducting comprehensive 
real property surveys. The technique has been evolved from the experience 
gained in the Real Property Inventory, the Financial Survey of Urban Hous- 
ing, and a number of housing surveys conducted as local relief projects under 
the direction of the Federal Emergency Relief Administration. In addition, 
experimental schedules and instructions were prepared and tested in eleven 
communities in West Virginia and Pennsylvania under the direction of the 
Federal Housing Administration and with the cooperation of the Coordinator 
of Statistical Projects of the Federal Emergency Relief Administration. 

This “Technique for a Real Property Survey” provides detailed instruc- 
tions for each operation from the initiation of a project to the presentation 
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of its findings through maps and tables. A complete set of tables and forms, 
including those necessary for city summaries and for tabulations by city 
blocks, have been designed to permit a more thorough analysis of results 
than has been possible in previous surveys of this type. Instructions are 
included for the conduct of Land Use Surveys to provide data for land 
use and land coverage maps. The method of procedure specified in this 
work has been adopted as a standard for Works Progress Administration 
projects to be conducted this winter. 

A retabulation of the original enumeration schedules of the Real Property 
Inventory covering 64 cities has been made to permit an analysis of the 
housing situation in terms of city block units. The retabulation was in sum- 
mary form and did not include any cross-classification of items. Among the 
significant factors summarized for each block were: average rent, total number 
of residential structures, and percentages of residential structures under 15 
years of age, of dwelling units owner-occupied, of residences needing major 
repairs, of units without private baths, of commercial buildings, and of race 
other than white. Maps have been prepared for each of the 64 cities, on 
which the above data have been entered in small figures for each block, and 
on which the block units are colored to represent the level of rent and 
property values. The maps thus permit a quick survey of the character 
of housing by blocks throughout each city, and provide block data necessary 
for detailed studies of neighborhoods. 

Two studies bearing on the problems of the geographic distribution of the 
housing market have been completed by the statistical staff. One of these, 
the “United States Housing Market”, indicates what share of the total market 
for housing may be expected in each state, county, community and metro- 
politan district in the United States. The method used is as follows: 

A group of five factors were selected on the basis of predominant infiu- 
ence on the size and location of the housing market. These factors were: 
the population, the number of dwellings, the type of dwellings (value, tenure, 
ete.), the retail outlets, and the purchasing power. Statistics measuring the 
first four factors were obtained from the 1930 Census, and the fifth, the 
purchasing power, was measured by combining the total number of income tax 
returns, the number of residential telephones, and the number of automobile 
registrations into an index, rating each of the components equally. 

One billion dollars is used as the base figure to represent the national 
housing market (Estimates of both the normal annual and the total accumu- 
lated housing requirements can be expressed as multiples of this base.) 

In applying the five factors, each is considered of equal importance, and 
the quota is thus an average of the five factors used. State quotas are cal- 
culated as proportions of the $1,000,000,000 base for the United States, county 
quotas are calculated as a percentage of each state quota, metropolitan dis- 
tricts are compiled by adding constituent counties or fractions thereof, and 
urban and rural group quotas are also calculated. 

By this method quotas are presented for 48 states, 96 metropolitan dis- 
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tricts, and 3,098 counties. The quotas indicate the distribution of the total 
United States housing market, when that term is defined as the sum total 
of all expenditures for shelter, including expenditures both for new houses, 
and for the improvement, furnishing and equipment of old ones. The quotas 
indicate housing demand as contrasted with housing needs. 

A second study relating to the potential demand for housing has recently 
been completed, and will be published soon. The work concerns itself with 
the effect of extra families on the housing market. Basically, it is a recheck 
of the extra families reported in Martinsburg, West Virginia, by the Real 
Property Inventory in order to determine accurately that percentage of the 
extra family group which in more prosperous times would expect to oceupy 
separate quarters. Tabulations are presented of the normal number of extra 
families, the number doubled up because of economic pressure, the length 
of time they have been living together, whether or not they desire to un- 
double, and the type of dwelling that would be required should they un- 
double. The economic ability of the family to undouble is estimated, and 
the number of rooms and persons, levels of rents, and property values and 
other pertinent data, are made available. A detailed account of the tech- 
nique involved and a complete set of tables designed for comprehensive 
enumeration purposes are included. 

A volume entitled “Analysis of Housing in Peoria” embodies the results 
of an extended analysis of Peoria, Illinois, statistics gathered from the Real 
Property Inventory, the Financial Survey of Urban Housing, and other 
sources. The study was undertaken in order to determine precisely the 
application of such material to the problems of the Administration, to select 
pertinent items and to determine in what form the data could best be pre- 
pared for analysis. The report is divided into four sections: Part one deals 
with the economic background of the community, and includes summarizations 
in table and chart form of the commercial and industrial activities, popula- 
tion growth and composition, and various indices indicating economic trends 
such as payrolls, postal receipts, taxable incomes, and marriage licenses. 
Part two considers the housing situation as a whole, and gives an interpreta- 
tion of the material from the two surveys. Charts and tables include record- 
ings of types of structures and their condition, occupancy and vacancy totals, 
average number of persons per dwelling unit and per room, and methods of 
acquisition. Part three analyzes the survey material on the basis of geo- 
graphical units (single block and 10-20 block units). Part four is an attempt 
to analyze the relationship of various factors to value stability. This part 
contains discussions of such topics as the level of value as an influence on 
the stability of value, the condition of property and value stability, inhar- 
monious land uses, rent, zoning, ete. An appendix of 192 tables completes 
the volume. 


Division OF RESEARCH AND STATISTICS, FEDERAL Home Loan Banx Boarp.— 
The Division publishes monthly in the Home Loan Review a breakdown of 
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the permit data which shows monthly permits classified on the following 
basis: one-family dwellings, two-family dwellings, joint home and business 
dwellings, and multi-family dwellings. A statement of the cost of all new 
residental building and the cost of all one and two-family dwellings tabulated 
by states and classified according to the Federal Home Loan Bank districts 
is also published. These data are all taken from the permit data gathered 
by the U. S. Bureau of Labor Statistics. The Bureau of Labor Statisties 
has in the past classified the permit data only by years. Through the coopera- 
tion of the Department of Labor the Division is securing this classification 
now by months and publishing it in the Home Loan Review. 

The Division prepares monthly for the Home Loan Review a statement of 
the applications received and loans closed by months for the Home Owners’ 
Loan Corporation. It also shows for the Reconditioning Division of the 
Home Owners’ Loan Corporation the number of applications received for 
reconditioning loans, total contracts awarded, and total jobs completed. 

The Division has been preparing for some time a monthly report on real 
estate foreclosures. This report is prepared in such a way as to show 
identical communities from 1932 to date and also for 1926 so that fore- 
closures during the depression may be compared with an approximate normal 
base as shown by 1926 data. 

A weighted index showing the course of foreclosures in the United States 
and a weighted index on urban foreclosures are being prepared. These 
indexes will enable the Division to develop a broader coverage in foreclosure 
information. A tentative weighted index on foreclosures in the U. S. has 
already been prepared and will possibly be published at a later date. 

The Division has in process a thorough analytical study of the capital 
structure of building and loan associations. The Home Loan Review of 
August, 1935, published an article based on this study, and there will prob- 
ably be further studies of this kind. 

The Division publishes each year an annual report of the Federal Home 
Loan Bank Board. The annual report of 1934 contains an extensive analysis 
of the operations of all the agencies operating under the Board, showing the 
financial operations of these agencies and their condition as of December 
31, 1934. 

At the present time there is in preparation an annual report showing the 
condition of member banks of the Federal Home Loan Bank System. The 
annual report heretofore has given thorough attention to the operating state- 
ments and balance sheets of the Federal Savings and Loan Associations but 
has not been in a position to report so thoroughly on the annual report of 
the non-federals. In the Home Loan Review of October, 1935, there will 
appear, however, a combined income and expense statement for one of the 
districts of the Home Loan Bank System. Such combined statements and 
also balance sheets will appear from time to time during the next three to 
six months. 

The Division of Research and Statistics is also preparing to collect data 
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that will show a classification of new mortgage loans made each month by 
building and loan associations and mutual savings banks. At the present 
time data of this character are available from life insurance companies and 
from banks. This Division is in the course of development of comparable 
data from the two other types of agencies from which information is now 
unavailable. 

The Division prepares, of course, a great deal of operating data which 
are of interest to the Corporation but not of particular public interest. 
Occasionally publication is made through the Home Loan Review of some 
reports arising in this way which seem to be of general public interest. 


Bureau oF ForEIGN AND Domestic CommERCcE.—“Foreign Trade of the 
United States, 1934,” has been published. The “Foreign Commerce Year- 
book, 1935,” covering 1934 data, is to be published early next year. The 
first volume of “Foreign Commerce and Navigation of the United States,” 
calendar year, 1934, has been released and the second volume will probably 
be available this month. The revision of schedules A, classification of im- 
ports, and B, classification of exports, has been completed and will be re- 
leased this month. “Where China Buys and Sells” and “Rubber Regulations 
and the Malayan Plantation Industry” were released in September. A study 
of “United States Share of India’s Trade Since the World War” is being 
completed by the Division of Regional Information. It might be appropriate 
to remind interested members of the fact that the Finance Division publishes 
fortnightly, for a subscription mailing list, a series of Latin American, Euro- 
pean and Far Eastern Financial Notes in which changes in exchange restric- 
tions are kept up to date. Special circulars are occasionally prepared among 
which mention might be made of number 410 which gives the foreign exchange 
restrictions in European countries. 

The first American Supplement to the publications of the Comité Inter- 
national du Bois was received in late August. “North-American Lumber Ex- 
ports and World Total” gives timber exports in cubic meters for the first 
quarter of 1934 and 1935 for Canada, United States, Europe, and the world. 
The North-American figures are supplied through the cooperation of the 
Bureau’s Divisions of Foreign Trade Statistics and Forest Products and of 
the Dominion Bureau of Statistics. The Committee plans to publish the 
American Supplement quarterly. 

Estimates of the national income for the years 1929-34 inclusive appeared 
as a special article in the August Survey of Current Business. The complete 
study, including revisions of the data published in Senate Document No. 124, 
73rd Congress, 2nd Session, “National Income, 1929-32,” will be received 
from the Government Printing Office in a few weeks. 

The “Statistical Abstract of the United States, 1935,” fifty-seventh number, 
has been pushed for release this month. 

Reports on “Consumer Use of Selected Goods and Services, by Income 
Classes” have been continuing. It is expected that by the first of the year 
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these will have covered one city in each of the nine census districts by the 
addition of Columbia, South Carolina, Salt Lake City, Utah, Trenton, New 
Jersey, San Diego, California, Racine, Wisconsin, Birmingham, Alabama, to 
those mentioned in the September JouRNAL. 

The Marketing Research and Service Division has scheduled for release 
this month the study on “‘For-Hire’ Retail Parcel Delivery Service.” The 
“Consumer Market Data Handbook” will probably be available this month. 
“Market Research Sources,” 1935 edition, has gone to the printer and the 
revised “Atlas of Wholesale Grocery Trading Areas” will be available shortly. 

The summaries of sales tax legislation by states have been revised. The 
most recent revision of the data was reproduced in a brief table in 
Domestic Commerce, September 30, 1935. 

Three reports to be published this year-end will cover the construction, 
food and chemical industries and their leading trade associations. “A Re- 
view of the American Machinery Industries” will be available this month. 

An estimate of the volume of 1935 retail sales will be made sometime in 
February 1936. In the retail trade field the Bureau has been increasing the 
coverage of its monthly sales releases. During recent months retail sales 
reports have been received from chain drug, men’s wear and shoe companies. 

With the cooperation of participating companies it is hoped that these 
reports can be maintained upon a permanent basis and that preliminary 
releases on monthly sales can be made by the twenty-fifth of each month for 
the previous month’s sales. Monthly changes in the dollar volume of sales 
in independent retail stores by major kinds of business have been tabulated 
for Illinois, Indiana, Wisconsin, Texas, New Mexico, and Oklahoma. The 
Bureau plans to release each month figures showing percentage changes in 
retail sales in independent stores in each of these states and to extend this 
service to cover independent store sales in other states. 

A project for the monthly reporting of sales and of accounts receivable 
data from some fifteen lines of wholesale and manufacturing trades is being 
worked out by the Bureau in cooperation with the National Association of 
Credit Men. It is hoped that the project will be sufficiently advanced early 
in 1936 to make possible the regular issuance of monthly releases. 


NATIONAL RECOVERY ADMINISTRATION.—Although the decision of the Supreme 
Court invalidating the codes has necessarily curtailed the statistical activities 
of the National Recovery Administration, the Statistics Section has been con- 
tinued intact in the Division of Review under William J. Maguire, formerly 
Assistant Chief of the Section. The accounting work of the Division is also 
being handled in this Section under Orton W. Boyd, Associate Chief of the 
Section. 

The research program which the Division of Review has undertaken to 
complete by April 1, 1936, consists chiefly of industry, trade practice, labor, 
code administration, and NRA organization studies, and for most of these, 
statistical material is required. Members of the Statistics Section have been 
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assigned as statistical advisers to most of the study groups, and these persons 
determine through conferences with the groups the most important statistical 
material bearing upon the subjects being studied, the manner in which this 
material may best be used, and the validity of the conclusions based upon it. 
If it is proposed to obtain data through questionnaires, these must be cleared 
with the Statisties Section in order to justify this method of securing the 
data and to make sure that the questionnaires are statistically sound. A final 
task is that of reviewing the studies prepared in the various study sections 
to make certain that the statistical material incorporated has been properly 
used. 

The Statistics Section also handles miscellaneous requests for statistical 
material emanating from within or without the NRA, and maintains a draft- 
ing room to give service to the various study units in the preparation of 
charts, maps, and similar material. 


Bureau oF Mines.—At the time this issue of the JoURNAL goes to press 
officials of the Bureau of Mines and of the Census of American Business, 
with the encouragement of the Central Statistical Board, are seeking to work 
out a method of cooperation whereby a joint canvass will be undertaken of 
the mining industry for 1935. It is felt that such cooperation would eliminate 
the sending of largely duplicate schedules to mineral producers, and at the 
same time enlist the extensive permanent field staff of the Bureau of Mines 
in the collection of information desired by the Bureau of the Census. 

The Department of the Interior appropriation bill, approved on May 9, 
1935, included a provision transferring the Minerals Division of the Bureau 
of Foreign and Domestic Commerce to the Economies and Statistics Branch 
of the Bureau of Mines. This move has strengthened the commodity divisions 
of the latter Bureau and permitted the inauguration of a series of special 
economic investigations that cut across the field of individual minerals. Work 
previously carried on by the Bureau of Foreign and Domestic Commerce 
with reference to world trade in minerals will be continued in the Bureau 
of Mines. 

The Minerals Yearbook 1935 is available from the Superintendent of 
Documents at a price of $2.00. Statisticians who desire copies should 
order them at once since the demand for this volume has always exceeded 
the supply. 


Grain FutTurEs ADMINISTRATION.—The statistical work of the Administration 
is concerned primarily with the collection, compilation, and critical analysis 
of grain futures volume of trading, open commitment, and price data. The 
clearing members of the grain exchanges that have been designated as con- 
tract markets under the Grain Futures Act file with the field offices of the 
Administration daily reports setting forth volume of trading and open com- 
mitments in grain futures and deliveries of grain under futures contracts. 
The Administration since January 1924 has made public daily the volume 
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of trading at the principal contract markets and since August 1928 has 
announced daily the open commitments of clearing members. Previously, 
owing to the lack of such information, hedgers and other traders had been 
compelled to grope about in the dark. The Administration issues a monthly 
release presenting grain futures volume of trading, open commitment, and 
price data with respect to the domestic markets and certain wheat, corn, and 
oat price data with respect to the principal foreign grain futures markets. 
Special reports are compiled from time to time for the information of Con- 
gress and the public predicated upon data compiled from clearing members’ 
reports, supplemented by observation of exchange activities and by special 
surveys and investigations. 


BuREAU OF AGRICULTURAL Economics.—Combined index numbers of prices 
paid by farmers for commodities, taxes payable per acre of farm real estate, 
and interest payable per acre on farm mortgage indebtedness were issued by 
the Bureau in a mimeographed release, August 1935. These index numbers 
were constructed from 1910 to date to conform to the specifications for com- 
puting parity prices of farm products—except those basic commodities having 
a post-war base—as specified in the 1935 amendments to the Agricultural 
Adjustment Act. The combined index number of prices, taxes, and interest 
payable by farmers for September 1935 is estimated at 128 per cent of the 
1910 to 1914 average compared with 125 for the index number of prices 
paid by farmers alone. The latter constitutes 86 per cent of the combined 
index number, whereas interest payable has a weight of 7.2 per cent and 
taxes payable have a weight of 6.8 per cent. 

Revised estimates of acreage, yield per acre, and production, 1866-1929, 
were released in August 1935, for potatoes and tobacco. These revisions 
were made as a joint project of the Divisions of Crop and Livestock Esti- 
mates, and Statistical and Historical Research of the Bureau of Agricultural 
Economics. Similar revisions have previously been released for wheat, corn, 


oats, hay, barley, and cotton. 


Bureau or Lasor Statistics, U. S. Department OF LaBor.—The survey of 
employer-employee relationships, which the Bureau began last summer, is 
now nearing completion, and preliminary results have been published in 
article form in the Monthly Labor Review. The survey was in two parts: 
One part was based on questionnaires sent to some 43,000 establishments 
and dealt primarily with matters permitting of statistical presentation. The 
second part involved field study by members of the Bureau’s staff covering 
126 firms. 

The Bureau is continuing its series of studies of the subject of the exact 
amount of labor time, expressed in man hours, created by particular types 
of industrial production for public works projects. The iron and steel in- 
dustry and apartment-house building have already been covered. A similar 
study of the cement industry is now completed, and other industries are to 
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be covered in the same way. The results of these various studies are being 
published as articles in the Monthly Labor Review. 

The customary annual survey of union wage scales, which had to be omitted 
in 1934 because of lack of funds, has been completed for 1935, and corre- 
sponding figures were secured at the same time for 1934. A report covering 
the building-trades division of the survey was published in the November 
1935 issue of the Monthly Labor Review, and the complete report is in 
preparation. The last of three articles on wages, hours, and working con- 
ditions in the petroleum industry was published in the November 1935 
Monthly Labor Review. Similar reports for the automobile, bakery, and 
tobacco industries are nearing completion. In the automobile industry a 
study of annual earnings is included. A special inquiry into the salaries 
and working time of municipal policemen and firemen has also been com- 
pleted and the results given in recent issues of the Monthly Labor Review. 

Pending completion of the family-budget inquiry of the Bureau, which 
will furnish up-to-date weights for calculating cost-of-living indexes, certain 
changes in the methods of computing the index have recently been intro- 
duced, one important change resulting from the inclusion, since January 
1935, of a much larger number of food prices than formerly used. This re- 
vision was described in an article in the September 1935 Monthly Labor Re- 
view. It is planned also to revise the retail-price index to include a con- 
siderably larger number of commodities. 

A revision of the Handbook of American Trade Unions, the last edition 
of which was published in 1929, is now under way. Also, a 1935 edition of 
the Handbook of Labor Statistics is in press. 


Unrtep States Emp1oyMENT SEervicE—Inventory of Registered Job Seekers: 
Field work preparatory to the setting up of comprehensive central records 
from which periodic detailed surveys of all job seekers registered in public 
employment offices is now being conducted in offices of the United States Em- 
ployment Service throughout the country. Following completion of the field 
work on December 15th, files of individual punched card records will be estab- 
lished in six central offices which will have mechanical tabulating facilities 
allowing detailed studies of employment office files on a national scale. The 
punched card file, once established, will be maintained on a current basis by 
means of the regular statistical operations of the Employment Service. 

The initial survey made available through this program will cover all job 
seekers registered for work on November fifteenth. The records of approxi- 
mately nine million persons will be included in the study. Included in this 
number are the registrations of several million non-relief recipients who are 
seeking work. In addition nearly complete coverage of all relief employables 
will be secured, registration for employment having been required of relief 
employables under the Works Program. 

The inventory records of these nine million employment seekers contain 
a series of items establishing the personal status of each applicant and his 
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place in the economic organization of the country. Information giving the 
principal occupation of each person, established on the basis of his training 
and experience as reported to the interviewers of the national employment 
office system, will be supplemented by reports of the industrial background 
of each applicant with work experience. Items relating directly to the per- 
sonal classification of the registrants include age, sex and color. In addition 
the initial study will report relief and veterans status. 

A by-product of this program has been the introduction of a uniform system 
of personal identification numbers which is being used in all employment offices 
affiliated with the Federal employment service. This numbering system indi- 
eates the state and county in which each applicant resides and assigns an 
individual serial number to every applicant within each county. Set up on 
a flexible basis in anticipation of the requirements of the social security pro- 
gram, the system has been accepted as a basis for identifying the individual 
records which will be required in unemployment insurance. 

The United States Employment Service recently completed the formulation 
of a new system of occupational classification which will be used in the survey. 
The new classification, which was prepared after a comprehensive analysis 
of existing occupational classifications, is designed to afford groupings of 
occupations in a manner which will eliminate industrial stratification as far 
as possible and will serve as a basis for pointing out the degree of mobility 
of certain occupations across industrial lines. Eight major groups are estab- 
lished in the classification, each one composed of a homogeneous group of 
occupations. Additional subgrouping is provided within each major group. 
Approximately eleven thousand occupational titles will be found in the classi- 
fication. A five-digit code system is used in identifying the material for 
tabulating. 

Cancellation of the projected census of unemployment which had been 
planned under the Works Program leaves the Employment Service survey of 
active registrants as the most comprehensive study of the unemployed group 
in this country. The study is not designed as an attempt to determine total 
unemployment or as a substitute for such a complete census as was planned. 
Certain groups of the unemployed will be reported with varying degrees of 
completeness and the extent to which employment office registration represents 
total unemployment in any community will vary from one section of the 
country to another. Nevertheless, in addition to its primary object of indi- 
eating the number, type and background of the registered job seekers of each 
state, information hitherto unobtainable except in a few scattered communi- 
ties, the Employment Service inventory will furnish the most comprehensive 
and authoritative sample of unemployment statistics yet available. 

Occupational Research Program: Supported in part by grants of funds 
from the Social Science Research Council and the Spelman Fund and in part 
from regular appropriations, the United States Employment Service is also 
conducting other studies of wide social significance. In an effort which is 
ultimately aimed at facilitating the transfer of workers from depressed in- 
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dustries and occupations to those of more promise with a minimum loss of 
experience and training, the United States Employment Service has set up 
an extensive program of job analysis and worker analysis to determine the 
special skills and aptitudes necessary for success in various occupations. 

In order to aid in the process of industrial reabsorption, the Occupational 
Research Program is designed, in the first place, to provide detailed and 
accurate descriptions for all jobs available and served through an employment 
office, and secondly, to develop a classification or grouping of such jobs in 
terms of the human qualifications required to carry on the work successfully. 

Millions of unemployed persons in this country are seeking to secure em- 
ployment in the specific occupations for which their particular training and 
ability suits them. Preliminary estimates made from the active files of Em- 
ployment Service offices show that nearly a third of the registered job-seekers 
are younger persons, between the ages of sixteen and twenty-four, who because 
of recent economic conditions have been unable to secure regular employment 
and, therefore, have no work history of any significance. It also appears that 
somewhat less than one-half of the adult workers actively seeking work through 
the offices have had experience only in those occupations for which there is 
no immediate or prospective demand. 

This would suggest that not many more than a third of the persons now 
actively seeking work through the public employment service can hope, even 
under improved conditions, to secure employment in those occupations in 
which they have had extensive experience. If two-thirds of the unemployed 
persons are to be reabsorbed into industry as business activity expands, a 
major program must be undertaken to facilitate occupational readjustment. 
It is essential to know what other kinds of work each of these persons is capable 
of doing, in addition to those jobs in which he may have had some experience. 
It is also necessary to know what types of jobs are available and exactly what 
they require in the way of abilities, skills, and aptitudes on the part of the 
workers. 

In order to serve these objectives, a program of occupational research 
studies is being carried on under the direction of a technical board of out- 
standing experts in the field of occupational analysis. The members of this 
board were appointed by the Director of the United States Employment Serv- 
ice from nominations offered by the Social Science Research Council and the 
National Research Council. Those members of the Technical Board who 
were nominated by the Social Science Research Council are primarily con- 
cerned with the development of sound job specifications and an improved 
cross-classification of occupations. The members nominated by the National 
Research Council are primarily concerned with the development of oceupa- 
tional standards and practical criteria for selecting workers for employment, 
especially those who cannot be placed in terms of previous work histories. 


Works ProGREsSS ADMINISTRATION.—In the last issue of the JouRNAL a brief 
statement appeared outlining plans for the collection and presentation of 
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periodic reports of employment and progress on all projects under the Works 
Program, with the responsibility for which the Federal Works Progress 
Administration was charged under the terms of Executive Order 7034. The 
following paragraphs will explain in greater detail the organization which 
has been established for the collection of these data. 

Decentralization of the reporting functions of the Works Progress Ad- 
ministration was decided upon after consideration of works program re- 
porting problems and of the experience gained by the Federal Emergency 
Relief Administration during the last two years. To require each of the 
State Works Progress Administrations to set up a statistical staff able to 
meet varying demands for detailed information would have added a heavy 
burden to the administrative responsibilities of the State office. Maximum 
flexibility in reporting forms and instructions is required because of the 
many independent administrative agencies participating in the program, and 
beeause of the likelihood of shifting emphases in the program. 

Instead of preparing reports on various phases of the program, each State 
and district Works Progress Administration office is required to forward 
to one of the 11 Area offices which have been established, legible carbon copies 
of administrative and accounting documents such as assignment slips, pay- 
rolls, and certifications of sponsor’s contributions. Copies of procurement 
documents will be obtained from the Treasury procurement offices. Arrange- 
ments have been made to have the Area offices receive also copies of assign- 
ment slips, payrolls, purchase information and progress reports for all 
projects operated by other Federal agencies. Using these documents, the 
Area offices are maintaining detailed records by counties, by agencies, by 
types of projects, ete. 

Only two major exceptions to this policy are contemplated. One relates 
to reports of administrative expense which will involve a report from district 
to State Works Progress Administration offices, and reports from the States 
to Washington. The other concerns reports on the progress of projects. 
A Report of Physical Progress will be prepared for the State Works Prog- 
ress Administration by the district office from its project registers and from 
field engineers’ reports. The State office will make such analysis of this 
report as it may wish immediately, but the summary report to Washington 
will be prepared by the Area office from carbon copies of the State report. 

Copies of all reports prepared by the Area statistical offices will be sent 
to State Works Progress Administrations for administrative use and to the 
Washington office where United States summaries will be made available 
for general distribution. 


FEDERAL EMERGENCY RELIEF ADMINISTRATION.—Occupational Inventory of 
the Relief Population. An occupational inventory. of all persons receiving 
relief in March 1935, who were working or seeking work, classified according 
to “first priority” and “all priorities”, has been completed. The first com- 
plete monthly labor inventory of relief clients eligible under the Works 
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Progress Administration was made, beginning November first, carrying out 
an original plan of making periodic checks on the employment of the relief 
population under the Works Progress Administration. 

Surveys of Job Refusals. Studies of alleged job refusals by relief clients, 
during the months of April, May and June, have been made for Baltimore, 
Maryland; Hammonton, New Jersey; Washington, D. C.; Allegheny County, 
Virginia; Memphis, Tennessee; and Buffalo, New York. 

Unemployables. In view of the probable consideration of social security 
legislation in a good many states during the coming year, a number of Fed- 
eral and State agencies are seeking to learn, through WPA projects and 
otherwise, the total number of unemployable families who would be eligible 
for social security assistance. An inter-departmental committee has been 
set up representing the various Federal agencies interested in this problem 
for the purpose of drafting a standard procedure to be used in obtaining the 
necessary data for the various States. 

Survey of Current Changes in the Urban Relief Population. An impor- 
tant addition to the Urban Current Change Studies in 13 cities is a sample 
study of the employment history of relief families, as they are transferred 
from relief rolls to Works Progress Administration employment or into 
private employment. This study was begun in October. 

Survey of Relief Cases in Georgia Closed for Administrative Reasons. A 
survey of relief cases closed for administrative reasons in Atlanta and Macon, 
and in 17 rural counties in Georgia during May and June was completed in 
October. The economic status of the households from July 15 to August 15, 
1935 was compared with their condition during the last full month on relief. 

Survey of Current Changes in the Rural Relief Population. Relief rec- 
ords for June were taken in more than 300 counties in 32 states, and a study 
of cases closed from February to June has been completed. A county 
schedule designed to measure monthly relief turnover in rural areas, begin- 
ning with July, giving the total monthly accessions to the relief rolls as well 
as total monthly separations is now being used. The closed cases are tabu- 
lated according to whether they were removed from relief by the Works 
Progress Administration, by the Resettlement Administration, and for all 
other reasons. In addition to the county schedule, a case schedule is being 
used to sample E.R.A. accessions and separations during July and succeed- 
ing months. A sampling study of all rural relief cases remaining on E.R.A. 
rolls in October is under way, and a follow-up study will be made of a sample 
of cases closed since June. 

Survey of Rural Relief and Non-Relief Families. A comprehensive report 
based on material collected in this October 1933 survey (much of which 
has already been released in preliminary bulletins) is being issued as a 
Research Monograph. 

Study of Transient Family Groups. The purpose of this study was to 
show in considerable detail the personal and occupational characteristics of 
all members of transient families. In addition, information was obtained 
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on the residence history of families before migration, the time and reason 
for migration, the number of registrations and the duration of stay in 
transient bureaus, and the agricultural experience of the principal members 
of each family group. The study was made in 87 cities selected to provide 
a sample proportionate to the transient family case load in each of the 
States. In all, about 5500 cases were included in this study. 

Sales Taxation. This investigation is intended to reveal the importance 
of sales tax revenue in the financing of emergency relief by the various 
State governments. The study covers the 24 States which now tax (with 
exceptions noted in the taxing law) all business sales of tangible personal 
property at either the manufacturing, wholesaling, or retailing point. The 
factual results of the study are summarized in 4 tables to be published in 
the Monthly Report of the Federal Emergency Relief Administration. 

Sectional Economic Research. Studies have been made of economic sec- 
tions of the United States to indicate the productive industries or agricultural 
products which are fundamental to the economy of each section. In order 
to determine factors vital to the stability of basic industries, preliminary 
surveys have been completed for the following industries: bituminous coal, 
anthracite, copper, lead and zine, transportation, cement, lumber, steel and 


non-metallies. 


COORDINATING COMMITTEE OF THE CENTRAL STATISTICAL BOARD AND THE 
Works Progress ADMINISTRATION.—Membership of the Committee was 
completed in July, to include: Dr. Theodore J. Kreps, Professor of Statis- 
tics and Economics, Stanford University; Chairman; Mr. Howell Cheney, 
Chairman of the Board of Directors, Cheney Silk Mills; Mr. Robert P. Lane, 
Executive Secretary of the Welfare Council of New York City; Dr. Theo- 
dore O. Yntema, Professor of Economics, University of Chicago. Ex-officio 
members include: Mr. William J. Carson, Acting Executive Secretary of the 
Central Statistical Board; Mr. Corrington Gill, Assistant Administrator of 
the Works Progress Administration; Mr. Charles W. Elliott, Executive Offi- 
cer of the National Resources Committee. Dr. Kreps has resigned from the 
Chairmanship due to expiration of his leave of absence from Stanford 
University. He will continue to assist the Committee as Special Consultant, 
being available for such time as can be spared from his academic duties. 
Dr. Stuart A. Rice, Acting Chairman of the Central Statistical Board, was 
asked to assume the additional responsibility of the Chairmanship of the 
Coordinating Committee, with Mr. Charles F. Beach serving as Executive 
Secretary. 

Approximately forty per cent of the local project applications reviewed 
by the Coordinating Committee to date have been disapproved to avoid 
duplication of subject matter, respondents, or both, or because of technical 
inadequacies or unsuitability for prosecution with relief personnel. A large 
number of the projects which have been approved were adjusted by the 
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sponsor at the Committee’s request, to remove one or more of the above 
objectionable characteristics. 

Six Federal projects, totaling nearly $12,000,000 in cost, have been ap- 
proved and are in process of initiation. The largest of these is the Census 
of Business Enterprise, 1935, to canvass all business activities with the ex- 
ception of agriculture and manufacture. The other Federal projects pro- 
vide for maintaining currently an inventory of applicants registered at 
employment offices; studies not heretofore available of partnership income 
tax returns, of personal returns in the lower brackets, of business returns 
and of fiduciary returns; the development of a sampling technique for esti- 
mating volume of retail trade for constructing a monthly index; a study 
of oceupational classifications, including job analyses in a number of indus- 
tries; and an alphabetical index of persons included in the Census of 1900, 
to facilitate the administration of the Social Security Act. 


Orrice oF Epucation.—The “Economic Outlook in Higher Education for 
1935-36” will be published about the first of November. The preliminary 
statisties released in August for the public school systems in 41 States are 
available now for all States and will be published in School Life. 





Women’s Bureau, U. S. Department or Lasor.—Since the relation of un- 
employment to improved technological processes constitutes one of the most 
serious of present day industrial problems, the Women’s Bureau conducted a 
study of technological changes occurring between 1921 and 1931 in 115 fac- 
tories, located in 32 cities in 9 Eastern and mid-Western States. The 250 
changes selected for study were those in which women were particularly 
involved and the great majority took place in the more recent 5-year period, 
1927 to 1931. Machine improvements and operating changes or different 
work set-up, either alone or accompanied by other changes secondary in im- 
portance to them, comprised three-fifths—59.6 per cent—of the total number 
of technological changes studied. The two other most frequent changes were 
from hand to machine work and substitution of women for men. 

As a result of the changes, employment decreased or remained stationary 
in a little over nine-tenths of the cases reported. Taking the group as a 
whole, before the technological change, 6,401 workers were employed on the 
operations studied, but 6 months or more after the change the number was 
only 3,604, a reduction of 43.7 per cent. This decrease in every case was 
reported to be due to improved technology and not to lessened factory output. 
The largest reduction in employment occurred in the change from hand to 
machine work, where machines displaced 70.5 per cent of the workers. More- 
over, nearly one-half of the women earned less after the change than before. 

The changes were always made with the purpose either of reducing the 
cost per unit of output or of increasing the production per worker. That 
these objectives were accomplished is shown by the fact that in 70 per cent 
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of the cases, the changes resulted in production increases ranging from less 
than 10 to at least 1,000 per cent. 

The Women’s Bureau will soon release for publication a study of “Em- 
ployed Women Under N.R.A. Codes,” analyzing the wages and hours pro- 
visions of 491 of the 570 codes approved up to March, 1935, as well as 
other provisions of particular importance to employed women or woman- 
employing industries. Although the study is not a field survey of the effects 
of the codes, what field studies have been made have been brought together 
and any available indications of changes in employment, wages, and hours 
of work for women are considered. 

Instances are cited showing the widespread effect of code minima in bring- 
ing up both the hourly and weekly earnings of very large numbers of women 
who were at the lowest wage levels. The principle of the basic 40-hour 
week, established in approximately seven-tenths of the codes analyzed, is 
pointed out to have benefited workers in some of the most important woman- 
employing industries, such as most of the textiles, laundries, boots and shoes, 
cigars, cotton garments, and several in the food group. Definite increases 
in employment of women and some indication of greater regularization are 
shown to have followed the recovery program. 

Certain defects of the N.R.A. codes and their results are also analyzed. 
The fact that nearly one-half- of all employed women did not come under 
the codes, the lowered minimum wages fixed on various differential bases, 
such as geographic location, sex, or size of city as well as lowered minima 
for handicapped workers and learners, the failure to prohibit homework in 
all codes covering industries in which homework is done, hour standards too 
long to bring about any great increase in employment in many industries, 
and the problem of maintaining wage standards above the minimum for 
those who had received, or who in view of their type of work, should receive 
more than the minimum are also discussed. 


CHILDREN’s Bureau, U. S. DEPARTMENT or LaBor.—The past months have 
been marked by preparations for administration of those sections of the 
Social Security Act relating to maternal and child health and child welfare, 
and to consultation with the States to assist them in the development of their 
plans for the several types of activity in this field for which the Act pro- 
vides Federal grants-in-aid. 

Although the program will be closely integrated, the services provided for 
under Title V, Parts 1, 2, and 3, of the Social Security Act, will have to be 
administered separately, as each part carries authorization for a separate 
appropriation to enable the States to develop a different and specialized 
activity. 

For administrative purposes the Children’s Bureau has set up three divi- 
sions: a Maternal and Child Health Division, to administer the annual appro- 
priation of $3,800,000 authorized by the Act for the purpose of enabling the 
States to extend and improve, as far as is practicable, their services for pro- 
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moting maternal and child health; a Crippled Children’s Division, to adminis- 
ter the annual appropriation of $2,850,000 authorized to enable the States, 
through the State agencies concerned, to extend and improve services for 
locating crippled children, and for providing medical, surgical, corrective, 
and other services and care, and facilities for diagnosis, hospitalization, and 
aftercare for crippled children or those in danger of crippling; and a Child 
Welfare Division, to administer the $1,500,000 authorized annually for en- 
abling the Federal Government to cooperate with the States in developing 
their welfare services for homeless, dependent, and neglected children, and 
those in danger of becoming delinquent. 

The Maternal and Child Health and the Crippled Children’s Divisions will 
be headed by physicians, under the general supervision of the Assistant Chief 
of the Children’s Bureau who is also a physician. The Child Welfare Divi- 
sion will be headed by a social worker under the general supervision of the 
Chief of the Bureau. 

The Children’s Bureau will be assisted in its administration of the Act, by 
a national advisory committee. The three divisions will be assisted by special 
advisory committees composed of authorities in the special field of activity 
concerned. 

The provisions of the Social Security Act relating to maternal and child 
welfare have been summarized by the Children’s Bureau in a bulletin, “Grants 
to States for Maternal and Child Welfare under the Social Security Act,” 
which describes in detail the provisions of these parts of the Act, the purpose 
of the Federal grants, provisions for Federal administration, the amounts 
available to the States and method of payment, and the requirements for 
State plans. The bulletin also contains a tabular summary of provisions for 
grants to States for maternal and child welfare and the text of the sections 
of the Act relating thereto. There is also a brief summary of the provisions 
of Title IV of the Act, authorizing an annual Federal appropriation to make 
grants to States which have State plans for needy dependent children under 
the so-called mothers’ assistance or mothers’ aid laws. This Title of the Act 
is to be administered by the Social Security Board. 


U. S. Pusiic Heatta Service.—Health Inventory of 750,000 Families. 
Through an allotment of $3,450,000 from the Works Progress Administration, 
the United States Public Health Service is now conducting a health survey 
in selected localities in nineteen states,—Alabama, Georgia, Louisiana, Mary- 
land, Texas, Virginia, California, Oregon, Utah, Washington, Illinois, Massa- 
chusetts, Michigan, Minnesota, Missouri, New Jersey, New York, Ohio, and 
Pennsylvania. 

Briefly the primary purposes of the survey are: 

(1) To find the extent of time lost from work, school or other usual activi- 
ties on account of chronic diseases, and to record the prevalence of such 
serious physical impairments as lost and crippled arms and legs and the 
cause of the condition in terms of accident or disease. In addition to the 
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duration of disability, a record of certain factors having a bearing on health 
such as occupation, family income, housing conditions and medical care re- 
ceived for illness, ete., are being obtained. Both rural and urban popula- 
tions will be covered, although the urban will greatly predominate. 

The survey will include 750,000 families selected to be representative of 
the general population of various income levels and thus yield information 
upon the relationship of disabling illnesses and physical impairments to 
economic and social status. It is hoped that an analysis of these data will 
provide important facts upon which more effective measures of prevention 
and control of chronic illnesses may be established by Federal, state and local 
health agencies. 

(2) Complementary to the general survey of disabling illness, a detailed 
study is being made of the public health, hospital and clinic facilities in the 
same states. In most instances studies will be made of these facilities as 
related to counties and larger cities as units of population, but where indi- 
cated trade areas or states will be taken into consideration. A composite 
picture is desired including all agencies, hospitals, clinies, and public health 
organizations, both official and voluntary, with information on their resources 
and personnel. In this way the amount of illness can be related to the facili- 
ties and an estimate made as to the general needs of the situation. 

(3) A study will also be made of the data recorded by industrial sick 
benefit associations in order to obtain sickness and mortality rates according 
to specific occupations. This information is needed for effective direction 
of national, state and local programs of industrial hygiene and disease pre- 
vention in the adult population. 

It is believed that this survey is the most comprehensive of its kind ever 
undertaken in this or any other country. The schedules have been devised 
along the lines of previous smaller health studies of proven utility in Hagers- 
town, Md., Syracuse, N. Y. and Cattaraugus County, N. Y. 


CONFERENCE OF British COMMONWEALTH STATISTICIANS.—From September 
13th to October 9th, 1935, Statisticians from the various parts of the British 
Commonwealth were in Conference at Ottawa, Canada. This is the second 
conference of the kind to be held, the first taking place in London in 1920. 
In addition to the Canadian delegation there were representatives from 
United Kingdom, Australia, New Zealand, Union of South Africa, Irish Free 
State, Newfoundland, and India. The chief objective of the Conference was 
the erection of standards, both of content and method, in each important 
statistical field to form bases of comparison between the various countries 
in the British Commonwealth of Nations. The field covered some twenty 
subjects including statistics of: Agriculture, Forestry, Mining, Fisheries, 
Trade, Labour, Prices, Balance of International Payments, Road Transport, 
Industrial Production, ete. Some hundred resolutions were passed which 
will be embodied in the Report to be issued in due course. 
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University OF Lonpon, University CoLLEGE.—Readers may be interested 
to hear of further changes that are occurring this fall in the field of Statistics 
at University College, London. On Karl Pearson’s retirement two years ago 
it was decided by the University to create separate Departments of Eugenics 
and of Statistics. Dr. R. A. Fisher became head of the former as Galton 
Professor of Eugenics, while Dr. Egon S. Pearson was made head of the 
latter. The University has now conferred the title of Professor on Egon 
Pearson. At the same time Dr. J. Neyman, docent at the University of 
Warsaw and head of the Biometric Laboratory there, who has been working 
in London during the past year, has been appointed to the University Reader- 
ship in Statistics under Pearson in succession to Dr. Ethel M. Elderton 
who is retiring. 

Miss Elderton has been associated with Francis Galton, his Laboratory and 
University College for more than 30 years. She received her first training 
in Statistics from Galton himself when she became his personal assistant in 
1903. In 1904 she became secretary to his Eugenics Record Office. Two 
years later Galton transferred this Office to the charge of Karl Pearson, then 
Director of the Biometric Laboratory at University College, and it was re- 
constituted as the “Laboratory of National Eugenics” with Miss Elderton, 
in succession, as Galton Scholar, Galton Fellow, Reader in Eugenics and 
finally Reader in Social Statistics. To that small group of statisticians who 
have crossed to London to work in Karl Pearson’s Laboratories her name 
will recall many warm memories of the past. 

Jerzy Neyman is a mathematical statistician who has not only given much 
study to the theory of probability, but has considerable practical experience 
in the field of agriculture, biology and sociology. In the last seven years 
he has published a number of papers jointly with Egon Pearson discussing 
the principles underlying the methods of statistical inference. We shall hope 
for further interesting results from the closer collaboration between them 
in teaching and research that will now be possible. 


THE COMMITTEE ON PuBLIC ADMINISTRATION of the Social Science Research 
Council in announcing the appointment of Charles S. Ascher as Secretary 
and Joseph P. Harris as Director of Research, has issued a statement of a 
research program which suggests closer relations between statisticians and 
students of public administration. 

The Committee feels that with the increased scope of governmental activi- 
ties, those who must make administrative decisions should be in a position 
to profit by recent and current experiences and have made available to them 
the best results of comprehensive study and research. The Committee’s pro- 
gram has a double aspect. On the one hand, it will seek to capture and 
record administrative experience, obtaining its reports in large measure from 
those who are or have been actors in the scene while the events are still fresh 
in their minds; and it proposes to conduct studies of this character under 
its own auspices, to explore the organization and operation of some of the 
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important new governmental agencies as institutions and to throw light on 
new Federal-state-local relationships, and new devices for the coordination 
of policy and integration of administration, and other developments arising 
from the new undertakings. 

On the other hand, the Committee recognizes that many studies of one 
phase or another of these problems are now being carried on or are being 
contemplated in institutions all over the country—not only in departments 
of political science of the universities but in other academic departments, 
in agricultural experiment stations, by the research staffs of governmental 
agencies, and in private research bureaus. The Committee hopes to be able 
to act as a clearing house, to prevent duplication of effort, perhaps to sug- 
gest the re-direction of certain studies so as to deal with administrative ques- 
tions. It hopes to be able to put before research groups problems that 
confront administrators and to interpret to officials the results of research 
coming to its attention. 

The Committee recognizes that the analysis of the effectiveness of gov- 
ernmental devices used to meet a given problem cannot be made by students 
of administration alone, but that they will have to call upon experts in 
statistics, finance, labor relations, transportation, agricultural economics, 
housing, planning and the many other disciplines involved in present day 
governmental activity. It believes that there are many problems of adminis- 
tration susceptible of measurement and statistical treatment for which tech- 
niques have not yet been devised and hopes to interest statisticians who may 
not heretofore have concerned themselves with administration, to apply their 
skills to the problems which vex administrators. It is only by such inter- 
disciplinary group-thinking that the complex problems of modern adminis- 
tration can be solved. 

The Committee headquarters are at 850 East 58th Street, Chicago, Illinois. 
The members of the Committee are Mr. Louis Brownlow, Chairman, Mr. 
William Anderson, Miss Adéle Clark, Mr. John Dickinson, Mr. Harold W. 
Dodds, Mr. Luther H. Gulick, Mr. Lewis Meriam, Mr. Lindsay Rogers, and 
Mr. Harold D. Smith. 


MitBANK MemoriAL Funp.—Among the statistical studies which the scientific 
staff of the Milbank Memorial Fund is conducting are surveys in several 
localities to determine the amount and kind of health services that have been 
rendered to families of different income levels and how far these services 
met some of the needs and were adequate when given. In cooperation with 
the United States Public Health Service, a random sample of about 5,000 
persons in Syracuse, New York, and a similar population group in rural 
Cattaraugus County, New York, were observed for eighteen months and three 
years, respectively. In New York City, two districts were selected for a 
study of services, one the district observed by the Bellevue-Yorkville Health 
Demonstration, and the other the Mott Haven health district which did not 
have localized public health administration. Another set of studies are of 
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the health supervision of an unselected series of maternity cases in rural, 
urban, and metropolitan areas. 

A study of the health status of a rural population in Cattaraugus County, 
New York, has also been completed. Medical examinations were given to a 
random sample of about 1,400 persons in the same area in which a morbidity 
survey was carried on continuously for three years. It is believed that the 
records so obtained will yield the first data ever assembled for a typical cross 
section of rural families with respect to the prevalence of defects and dis- 
eases such as heart and kidney diseases, tuberculosis, and syphilis. The data 
will reveal also how many conditions had received treatment, were known 
but had not been treated, or were undiagnosed. 

In the field of population studies, the analysis of unpublished census rec- 
ords for 1900 and 1910 relating to differential fertility is being supplemented 
by special field studies. Data for approximately 20,000 families in various 
types of communities have been accumulated and are now being analyzed. 
Records similar to those secured by field studies in this country have been 
obtained in China, in cooperation with the University of Nanking, for about 
30,000 families of Chinese farmers. 


PsycHometric Socrery.—At a meeting which was held in Ann Arbor, Michi- 
gan, September 4, 1935, the Psychometric Society was formally organized and 
the following officers were elected: President, L. L. Thurstone; Secretary, 
Paul Horst; Treasurer, Jack Dunlap. 

A proposal for affiliation of the Psychometric Society with the American 
Psychological Association was presented to the American Psychological Asso- 
ciation and accepted at its annual business meeting. The provisions of the 
affiliation specify that all officers of the Psychometric Society shall be mem- 
bers or associate members of the American Psychological Association, that 
the Year Book of the American Psychological Association will contain a list 
of these officers and will indicate in the membership list of the Association 
those members who are also members of the Psychometric Society, that the 
Program Committee of the Association will schedule one or more formal 
sessions on psychometries for which the Society will be responsible, subject 
to certain regulations, and that the Psychometric Society will not ask the 
American Psychological Association to assume any responsibility, financial 
or otherwise, for the conduct of the affairs of the Psychometric Society. 

The objectives of the Society are set forth as follows: “The primary pur- 
pose of this organization is to promote the development of quantitative 
rationale in the solution of psychological problems. This necessarily means 
the formulation of hypotheses in mathematical form, their development into 
a consistent quantitative psychological theory, and quantitative tests of the 
agreement between theory and the experimental data. The principal objec- 
tive is the development of a psychology which is quantitative in the sense 
used in natural science.” 

The means under consideration for realizing these purposes are the holding 
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of periodic meetings with planned programs, and the publication of a journal 
to be known as “Psychometrika.” The meetings should preferably be held 
concurrently with meetings of the American Psychological Association. 

The journal, as projected, will contain articles on the following subjects: 
(1) the development of quantitative rationale for the solution of psychological 
problems, (2) new mathematical and statistical techniques for the evaluation 
of psychological data, (3) aids in the application of statistical techniques, 
such as nomographs, tables, work-sheet layouts, forms, and apparatus, (4) 
critiques or reviews of significant studies involving the use of quantitative 
techniques, and (5) general theoretical articles on quantitative methodology 
in the social and biological sciences. 

The next annual meeting of the Society will be held at Dartmouth with 
the American Psychological Association. 


PERSONAL NOTES 


S. A. Cudmore of the Dominion Bureau of Statistics has been loaned for 
three years to the Government of Palestine to take charge of and organize 
in that country a Bureau of Statistics on the same principle and practice 
as the Canadien Bureau. Mr. Cudmore is an honours graduate of Toronto 
University, and, after winning the Flavelle Scholarship, proceeded to Oxford. 
For several years he was professor of economics at Toronto University and 
fifteen years ago was appointed Editor of the Canada Year Book and chief 
of the General Statistics Branch of the Bureau. He is one of the three 
Canadian statisticians who have been elected to membership of the Inter- 
national Institute of Statistics. 

On September 17, 1935, President Roosevelt appointed Dr. Stuart A. Rice 
as Acting Chairman of the Central Statistical Board to fill the vacancy 
created by the resignation of Dr. John Dickinson. Dr. Rice is Assistant 
Director of the Bureau of the Census and has been First Vice Chairman of 
the Central Statistical Board. 

Mr. Ernest G. Draper, Assistant Secretary of Commerce, has become a 
member of the Central Statistical Board in place of Dr. Dickinson. Messrs. 
L. C. Marshall and William J. Maguire (alternate) have replaced Messrs. 
Leon Henderson and T. J. Kreps (alternate), as representatives of the 
National Recovery Administration. 

Dr. Theodore J. Kreps resigned as Chairman of the Coordinating Com- 
mittee of the Central Statistical Board and the Works Progress Administra- 
tion on October 4, 1935, to resume his duties at Stanford University. Dr. 
Stuart A. Rice, Acting Chairman of the Central Statistical Board, has been 
appointed Chairman of the Coordinating Committee to succeed Dr. Kreps, 
and Mr. Charles Beach has been made Executive Secretary of the Committee. 

Mr. W. F. Callander, since 1923 Chairman of the Crop Reporting Board, 
has been appointed Assistant Administrator of the Agricultural Adjustment 


Administration effective August 16. 
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Mr. Joseph A. Becker has been appointed Chairman of the Crop Report- 
ing Board, United States Department of Agriculture, effective August 16. 

Mr. M. A. Girshick has been appointed as Research Assistant at Columbia 
University, under a grant from the Carnegie Corporation, to carry on re- 
search in Mathematical Statistics under the supervision of Prof. Harold 
Hotelling. Mr. W. G. Madow will continue in the same capacity for the 
coming year. Dr. Joseph L. Doob, who was working under this grant during 
the year 1934-35, has left to become a member of the department of mathe- 
maties of the University of Illinois. Miss Margaret Richards, who has also 
left this work, married Mr. W. R. Pabst of the Cornell economies depart- 
ment and has been appointed assistant in the College of Agriculture at Cor- 
nell. Before leaving Columbia she completed a study in the theory of rank 
correlation now on its way to publication. 

Dr. Carl C. Taylor has been designated by Secretary Wallace to head the 
Division of Farm Population and Rural Life in the Bureau of Agricultural 
Economies. This division studies farm and rural social problems and issues 
annual estimates of changes in farm population. Dr. Taylor is also Director 
of the Rural Resettlement Division of the Federal Resettlement Administra- 
tion. He will continue in this work, having been designated a collaborator. 

Prof. F. L. Carmichael, Director of Business Studies at the University of 
Denver, is now in Washington, D. C. supervising an Urban Relief Study 
under the F.E.R.A. 


C. W. L. Charlier 


Statistical science suffered an almost irreplaceable loss when Professor Carl 
Wilhelm Ludvig Charlier died on November 5, 1934, after two years of 
severe illness. 

Charlier was born in 1862. In 1897, after a fine academic career, he was 
appointed professor of astronomy at the University of Lund, from which 
post he retired in 1927. 

From the beginning to the end of his long and uninterrupted work 
Charlier’s scientific activity was exceptionally comprehensive, though, during 
different periods of his life, different parts in the vast field of mathematical 
science absorbed his interests and labour. In his earlier years Charlier de- 
voted himself to celestial mechanics on which he published an appreciated 
textbook. After 1904 he devoted more research and instruction to the 
ealeulus of probability and to mathematical statistics. His first task was to 
lay a firm theoretical basis for the reconstruction of the general theory of 
frequency distributions of one variable. His starting point was from some 
half forgotten mathematical developments in Laplace’s Théorie analytique 
des probabilités; in 1905 he showed that the theory of the composition of 
elementary errors, which Laplace had formed in nuce, led to two general 
types of frequency curves, now called A- and B-curves. Some years later 
he found that the same principles were applicable in the general theory of 
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frequency distributions of two or more variables. In a long series of essays 
he continued to strengthen the basis for theoretical statistics at several points. 
It may be mentioned as characteristic that in his instruction he gave his pupils 
generous suggestions for new lines of research, and also that, probably on 
account of his astronomical training, he never neglected to give detailed in- 
struction about practical applications of his new or modernized theories to 
concrete statistical problems. His appropriate and time-saving arrangement 
of arithmetical work was always excellent. "Wherever possible, he gave direc- 
tions for the effective control of computations. 

The new working methods, which in our century have been devised by 
Charlier, Edgeworth, Pearson, Tschuprow and others, he used chiefly for the 
solution of actual problems in stellar statistics, in the first place the problem 
of the deduction of the real distribution and motions of the stars from 
their apparent proper motions, radial velocities, magnitudes, spectral 
classes, ete. A review of his most important results in stellar statistics, in- 
teresting also to statisticians not astronomers, may be found in the lectures 
he delivered in 1925 as a visiting professor at the University of California 
and published in “California Lectures,” as well as in a volume, edited in 
French, of the encyclopaedia Traité du calcul des probabilités et ses applica- 
tions. 

Charlier’s statistical work has been of great importance, especially in 
Scandinavia, to the social and actuarial sciences, as well as to biology and 
other fields which, nowadays, include statistics in their working methods. 
He was a pioneer in developing academic instruction in statistics; the chairs 
of statistics at the two Swedish State Universities are now occupied by his 
pupils. 

Charlier’s personality was of an extraordinary grandeur, and to his disci- 
ples he was an affectionate, unselfish adviser and friend. 


Uppsala, July, 1935 F. J. Linpers 


Margaret Hope Hogg 


After a year of painful illness following a serious operation in the summer 
of 1934, Margaret Hope Hogg died on August 3, 1935. Her death occurred 
at sea, her physicians having consented to her return to her home in England 
in the hope that the voyage might improve her condition. Miss Hogg had 
been a valued member of the staff of the Russell Sage Foundation for the 
preceding eight years and during the last year of her active work, while on 
leave from the Foundation, was a member of the research staff of the Com- 
mittee on Governmental Statistics and Information Services in Washington. 

Miss Hogg was born in Edinburgh, Scotland, on October 15, 1894. Her 
father was the late Professor Hope W. Hogg of the University of Man- 
chester. Miss Hogg held the degrees of B.A. and M.A. from Newnham 
College, Cambridge, from which she was graduated in 1917. From 1919 to 
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1925 she was Assistant in Statistics at the London School of Economics. 

In 1925 she came to this country and for two years was Instructor in 
Economics at Smith College, following which she was employed as Research 
Statistician by the Russell Sage Foundation. Miss Hogg had gained recogni- 
tion as an authority in particular in two fields of social statistics, unemploy- 
ment and cost of living. In both of these fields she had made important 
contributions and in both fields she assisted the Committee on Governmental 
Statistics and Information Services in its investigation of the statistical work 
of the Federal Government. 

With Professor A. L. Bowley, Miss Hogg was joint author of Has Poverty 
Diminished?, published in 1925, which recorded the results of post-war in- 
vestigations into the economic conditions of working class families in English 
towns. Her outstanding publication in the field of unemployment statistics 
was The Incidence of Work Shortage, published in 1932, which presented 
the methods and results of an experimental survey of unemployment made 
under her immediate direction in New Haven, Connecticut. Some of the 
results of her most recent work are contained in a joint article by Miss Hogg, 
Dr. Faith Williams and Dr. Ewan Clague, in the Septemebr issue of the 
Monthly Labor Review of the United States Bureau of Labor Statistics. 
During her employment at the Russell Sage Foundation much of her time 
was given to consultation. Her acute reasoning power and high standards 
of workmanship were thus instrumental in improving the plan of work and 
the product of many other investigators of social conditions. In her prema- 
ture death the cause of social statistics in the United States has suffered a 
great loss. 

Rautexo G. Hvuriin 


NEW MEMBERS 


Atwood, Alice M., Under-Associate Statistician, Division of Business Review, 
National Recovery Administration, Washington, D. C. 

Baker, Robert, Glenn, Statistician, The Mathieson Alkali Works, Incorporated, 60 
East 42nd Street, New York City 

Connor, Jerome A., Report Statistician, Works Progress Administration, Reilly 
Building, Dallas, Texas 

Davis, Nelson B., President, Guardian Mortgage Corporation, Suite 309, 608 
South Hill Street, Los Angeles, California 

Earle, Huber Dale, Statistician, State Auditing Department, The Capitol, Talla- 
hassee, Florida 

Enlow, Dr. E. R., Director of Statistics and Special Services, Atlanta Public 
Schools, City Hall, 14th Floor, Atlanta, Georgia 

Furfey, Dr. Paul Hanly, Associate Professor of Sociology and Acting Head of 
the Department, Catholic University of America, Washington, D. C. 

Goldman, Fay, 9801 North Boulevard, Cleveland, Ohio 

Hagedorn, George G., Research Statistician, The Lehman Corporation, 1 South 

William Street, New York City 
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Haven, Dr. 8. Edson, Assistant Professor of Psychology, Department of Psychol- 
ogy, Ohio State University, Columbus, Ohio 

Hoyle, Harry, Research Assistant, Department of Labor and Industry, Bureau of 
Research and Information, South Office Building, Harrisburg, Pennsylvania 

Jones, Dr. Thatcher C., Executive Head of the Economics and Investment De- 
partment, Room 1106, 1 Cedar Street, New York City 

Kobrock, John P., Engineer, New England Telephone & Telegraph Company, 50 
Oliver Street, Boston, Massachusetts 

Kuder, G. Frederic, Assistant, Department of Psychology, Ohio State University, 
Columbus, Ohio 

McNeill, Ward K., Junior Agricultural Statistician, Bureau of Agricultural 
Economics, Department of Agriculture, 206 Federal Building, Lansing, 
Michigan 

May, George O., 56 Pine Street, New York City 

Naidel, Simon, Assistant Statistician, Federal Emergency Relief Administration, 
1734 New York Avenue, N. W., Washington, D. C. 

Nemec, Edwin V., The Western Electric Company, Incorporated, Department 6320, 
Hawthorne Post Office, Chicago, Illinois 

Parenty, Peter, Statistical Clerk, Works Progress Administration, Washington, 
D. C. 

Peterson, Florence, Chief, Division of Industrial Relations, Bureau of Labor 
Statistics, Department of Labor, Washington, D. C. 

Rosander, Dr. A. C., Research Fellow, General Education Board, Bronxville High 
School, Bronxville, New York 

Schaible, Martha, Manager, Standard Bank Investment Control Service, 345 
Hudson Street, New York City 

Slifer, Dr. Walter Lloyd, Assistant Business Specialist, National Income Section, 
Division of Economic Research, Bureau of Foreign and Domestic Commerce, 
Department of Commerce, Washington, D. C. 

Swanish, Peter T., Chief, Division of Statistics and Research, [Illinois Depart- 
ment of Labor, 205 West Wacker Drive, Chicago, Illinois 

Tebeau, Robert L., Committee on Stock List, New York Stock Exchange, 11 Wall 
Street, New York City 

Theodorides, Angelos, 500 Riverside Drive, New York City 

Thornton, Paget W., Secretary, Capital City Laundry, 315-317 Monroe Street, 
Jefferson City, Missouri 

Tuchfeld, Morris J.. Member of Board of Directors, Bureau of Economic Re- 
search of Brooklyn College, 57 Willoughbuy Street, Brooklyn, New York 

Wallace, Jean, Statistician, Buffalo Foundation, 126 Pearl Street, Buffalo, 
New York 

White, Arthur F., Principal Operating and Cost Analyst, Interstate Commerce 
Commission, 5313 Interstate Commerce Building, Washington, D. C. 

Wilgus, Richard G., Assistant Examiner, Federal Reserve Bank of Philadelphia, 
925 Chesnut Street, Philadelphia, Pennsylvania 

Wills, John Harvey, Investment Counsellor, Moody’s Investors Service, 65 Broad- 
way, New York City 

Winslow, J. Wallace, Jr., Scudder, Stevens & Clark, 1 Wall Street, New York City 

Woods, Roland, Sun Life Assurance Company of Canada, Head Office, Montreal, 


Canada 








REVIEWS 


Mechanization in Industry, by Harry Jerome. New York: National Bureau 
of Economie Research. xxxi, 471 pp. 1934. 


The significance of certain predictions proffered in Mechanization in In- 
dustry is best revealed by the predictions themselves. “It does not appear 
probable that in the near future conditions will be exceptionally favorable 
for rapid mechanization” (p. 21). “The net balance of favorable and un- 
favorable factors is, in the judgment of the writer, on the side of a renewal 
of the trend toward higher mechanization, at a moderate rate at least, when 
prosperity returns and where there is still considerable room for further 
reduction of manual operations” (pp. 363, 364). “Contrary to the more 
or less prevalent concept of modern industry as almost entirely a machine 
process, the estimates of the proportion of machine workers indicate that 
there are . . . large numbers of workers in most industries whose work 
is essentially hand rather than machine. Something of the large potentiali- 
ties for still further progress in mechanization is thus apparent” (p. 276). 

The study further concludes: “No more likely than a near cessation of 
mechanical progress is the danger of an uncontrollably rapid mechaniza- 
tion” (p. 19). “There are two prerequisites for changes in industrial 
technique. First, certain scientific and engineering principles must be 
evolved; second, their application must be commercially feasible” (p. 330). 
“Technical progress far outruns actual practice” (p. 331), and “it would 
appear probable that technical difficulties will be hurdled with greater and 
greater ease” (p. 363). 

The study indicates that lag in the rate of commercial absorption of 
mechanical progress serves as a brake on rapid change, and it is with some- 
thing of a feeling of assurance that one reads that “changes in the rate [of 
mechanization] . . . are within limits that are to a reasonable degree 
predictable” (p. 21) and that “. . . the effects can be foreseen and 
ameliorated” (p. 22). 

Of the effect of mechanization on the skill requirements of the worker of 
the future, the conclusion is: “There is considerable reason to believe that 
the effect of further changes will be to raise the average skill required” 
(p. 402). “Probably the aggregate effect may be accurately described as a 
leveling process producing fewer highly skilled jobs but also few really 
unskilled jobs” (pp. 400, 401). 

Of the effect of future mechanization on displacement of labor, one reads: 
“In general, the writer does not find convincing the evidence of theoretical 
arguments sometimes advanced to demonstrate an inherent tendency for 
mechanization to create an ever larger permanent body of unemployed” 
(p. 387). 

In Mechanization in Industry, Mr. Jerome is presenting a report of the 
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results of a survey conducted under the auspices of the National Bureau of 
Economic Research with the aid of the Social Science Research Council. 
The study confines itself to characteristics, causes, and significance of current 
changes in mechanization and does not essay the appraisal of the relative 
merits of machine and handicraft civilizations. 

The survey and field work cover a period of about nine years. They 
include the interpretation of mass data such as those presented by census 
reports; the compilation and analysis of data from business and technical 
periodicals and from questionnaires completed by business executives; and, 
in several industries, direct collection of materials by field representatives. 

This mass of diverse material is the basis of the conclusions presented 
in the report. In many instances these are based upon the author’s judg- 
ment of the evidence, and frequently the evidence is conflicting. Particularly 
is this conflict true in the attempts at quantitative measurement. The 1929 
Census of Manufactures figures for horsepower per wage earner in the 
manufacturing industries show no relation to size of establishment either for 
industry as a whole or in selected industries. Here, Mr. Jerome concludes: 
“Other information at hand evidences more clearly a tendency for the degree 
of mechanization to vary directly with the size of the manufacturing plant” 
(p. 265). When the 16 industrial groups in manufacturing are ranked by 
two measures of mechanization, the rankings vary greatly. When percentage 
ratio of wages paid to value added by manufacture is used as the measure, 
tobacco manufactures rank first—the most highly mechanized of the 16 
groups. When horsepower per wage earner is the measure used, tobacco 
manufactures rank sixteenth—the least highly mechanized of the 16. On 
the first basis, iron and steel and their products not including machinery 
rank thirteenth; on the second basis, they rank first. “Remembering the 
various limitations upon the accuracy of each method, the differences are no 
more than would be expected.” Attempts to refine these measurements yield 
equally inconsistent results. 

Mechanization in Industry makes substantial contributions to our under- 
standing of the subject. But in the reviewer’s opinion the contributions are 
not in the quantitative appraisals of the present nor in the forecasts of the 
future. They are to be found, rather, in Mr. Jerome’s thoughtful, analyti- 
cal refinement of our common conception of the causes, nature, and processes 
of mechanization. Failure in anything like precise measurement was inherent 
in the data and devices employed. The forecasts of the future are further 
questionable because of a factor referred to several times in the report. 
Mechanization can be no more rapid than progress in the various related 
techniques of industrial management. Nor can results of mechanization be 
isolated from the effects of these other techniques. The use of the machine 
is not the only means of increasing labor productivity, and it is probable 
that labor displacement of the future will occur at a pace which cannot 
possibly be accounted for by increasing mechanization. This report does not 
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give the answer to the industrial situation, but it does advance the under- 
standing of the thoughtful reader. 
FRANKLIN E. Fouts 
Harvard University 


La previsione delle crisi e la disciplina dell’ attivita produttiva, by Livio Livi. 
Florence: Rinascimento del libro. 1934. 117 pp. 15 lire. 


The bold generalizations in which this book abounds are likely to meet 
with more opposition than assent. Yet the very fact that the propositions 
advanced and the statistical “proof” provided in support of them are such 
as to invite criticism should be accounted one of its merits; for this criticism 
should lead to the further investigation of fields still largely uncultivated. 

The volume undertakes to present “a method of forecasting based on dis- 
equilibrium between capacity to produce and capacity to consume” (pp. 5 
ff.). Only those blinded by a premature haste to misapply Say’s “Law of 
Markets” would dismiss a priori the possibility of such a “disequilibrium.” 
Such misgivings as one has at the outset—and they have not been laid to 
rest by recent American adventures in the field—will derive, in the first 
place, from a fear that the analytical possibilities inherent in the notions 
represented by the two “capacities” will be slurred over in an attempt to 
get quickly to certain statistical “measures” of the respective “capacities” ; 
and, in the second place, that—partly as a result of the slurring over of 
these analytical possibilities—the explanation given of the alleged “dis- 
equilibrium” between the two “capacities” will leave much to be desired 
from the standpoint of logical rigor. It is to be feared that the volume under 
review does not tend to remove these misgivings. 

The fundamental difficulty, for example, with the concept of “capacity 
to produce” is that, in a changing world, any measure of such “capacity” 
which does not place the greatest possible emphasis upon the qualitative 
aspect of the producers’ goods involved tells us very little indeed. How 
many of the looms in existence, for example, are capable of producing at a 
level of costs consistent with the price situation which has been brought 
about by changes in demand that may be regarded as fairly permanent? 
It is perfectly possible, under such conditions, that much of the existing plant 
may be so obsolete as to deserve no place in the magnitude designated as 
“eapacity to produce,” for the simple reason that they cannot “produce” 
at costs which would make production anything but a tragic waste of re- 
sources. 

The significance of this central consideration, which the author seems to 
recognize at some points (e.g., pp. 52, 69), only to dismiss it as being of 
secondary importance, becomes clear as soon as we examine his own explana- 
tion of the “constant difficulty” of adjusting the two “capacities” to each 
other. In general, the author’s contention is that “free initiative” on the 
part of private producers and the price-system which guides that “free 
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initiative” have shown themselves entirely incapable of providing the basis 
for a rational response to the existing situation (pp. 6, 10f., 12, 24, 56); 
that, in fact, the statistical evidence presented—for example, that which 
shows that an extension of plant often occurs after prices have begun to 
weaken, and that the extension of plant is followed by an increase in the 
output of finished product (pp. 14ff., 43ff.)—“proves” that both the price- 
system and the entrepreneurial activity based upon it are a snare and 
a delusion. 

Yet why, for example, should the expansion of plant in the face of a 
tendency of prices to decline always be regarded as evidence of irrationality 
on the part of entrepreneurs? If the new plant is of a different sort from 
that in existence, its construction may be perfectly consistent with declining 
prices in every case in which the new plant makes it possible to produce at 
lower costs. To talk of the construction of plant as being “excessive” under 
such conditions is to avoid the whole complex of problems associated with 
the facts of economic progress. 

Similarly, an increase in the production of finished goods after the pro- 
duction of plant has begun to decline is in itself no proof of irrationality 
on the part of entrepreneurs. Some time-lag is inevitable as a result of the 
fact that machines must be produced before they themselves produce; and 
no one familiar with the consequences of the durability of the machine in a 
society evidencing changes in the rate of growth—consequences the theoreti- 
cal development of which in this country is associated with the name of 
J. M. Clark—will be prepared to admit that the mere fact of a diversity 
in the amplitude of the output-curves for machines and finished products 
necessarily shows irrationality on the part of the producers involved. 
Finally, although under certain circumstances the reasons why production 
increases when prices are weakening may be those given by the author— 
for example, a desire to make up in volume of sales for the loss per sale 
unit, with a resulting worsening of the general situation (pp. 5, 13, 18f., 
27, 64)—it may also be true that the lowering of prices may itself be the 
factor which provides a rational basis for the increase in production, in that 
the lowered price may result in an extension of demand. 

It is to be feared also that the same fatal looseness which is associated 
with the concept of “capacity to produce” characterizes the author’s “normal 
capacity of consumption” (pp. 5, 10, 18, 20ff., et passim). The author him- 
self is abundantly aware of the looseness of this concept (pp. 21, 7O0ff., 74) ; 
and, in practice, his measure for the curve of “normal consumption” turns 
out to be nothing more than a parabolic trend fitted to the data for “capacity 
to produce” (pp. 21, 63, 72, 74), the suggestion being that such a trend 
may be taken to represent the course that “production capacity ought to 
have followed in order to adapt itself better to consumption capacity.” The 
author suggests, indeed, that the point of intersection of the interpolated 
parabola with the curve of original data may be interpreted as representing 
the point at which “capacity to produce” begins to outstrip the “normal 
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capacity to consume” and hence provides a basis for forecast and ultimately 
of control (pp. 36, 63, 74). 

Yet it must be obvious, in the first place, that until an independent eco- 
nomic meaning can be given to this interpolated parabola, by methods at 
which the author only hints (pp. 21f., 75ff.), its relationship to something 
properly called “normal capacity to consume” is highly problematical. It 
should also be obvious that, quite apart from the ordinary objections to re- 
liance upon the continuance of “trends” for forecasting purposes, there are 
very grave reasons—grave despite the summary dismissal of some of the 
relevant issues by the author (p. 14; ef. also p. 71), and deriving from some 
of the most fundamental questions that have been raised with respect to the 
theory of the eycle—for asking whether the elimination of the movements 
about the trend can be eliminated without eliminating, or at any rate greatly 
modifying, the trend itself. The net effect, obviously, of these and other 
considerations, is to leave one wondering what remains of the concept of 
“normal capacity to consume,” as it appears in the monograph under review. 

It is hardly necessary to comment here at length upon the author’s ex- 
pressed belief in the promise of the “Corporative State” for the correction 
of the weaknesses of “free enterprise” (pp. 66ff.), in view of the fact that 
the author himself admits that state “control” in general has not had a par- 
ticularly glorious record (p. 67), that at best serious difficulties of an in- 
ternational character stand in the way of “control” along the lines desiderated 
by the author (pp. 68, 79f.), and that no factual evidence is presented in 
support of the claim that “the Fascist regime has already obtained brilliant 
results in this field” (p. 67). 

ARTHUR W. MarRGET 

University of Minnesota 


Industrial Germany, by Herman Levy. Cambridge: The University Press; 
New York: The Macmillan Company. 1935. x, 245 pp. $3.50. 


The United States has just completed its first experience with a deliberate 
attempt toward government control of industrial combinations. With the 
invalidation of the National Industrial Recovery Act in its initial form, the 
problem has by no means disappeared; it has become only the more acute. 
The drive of private entrepreneurs toward legal concerted action, on the 
one hand, and public opinion against monopolies and their effect on the con- 
sumer, on the other hand, will, no doubt, force Congress to legislate again 
in the not too distant future. The experiment with the National Industrial 
Recovery Act was too novel, and the time allowed it too short, for much 
conclusive experience to guide future legislation. Keen interest in experi- 
ence in this field in foreign countries will thus continue. Any publication 
from abroad touching upon this problem will be scrutinized to discover 
whether it may be a contribution toward solving these questions here. Par- 
ticularly important are studies on the economic effects of monopolization, 
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on their effects on cost of production and prices, and studies of experience 
with governmental control of monopolies. The highly significant problem 
of whether such control can ever be efficient and on what basis it can act, 
particularly in supervising prices, is of utmost importance. From all these 
points of view, the present book will not be a great help. The attitude of 
the State toward cartels in Germany is not elaborated to any great extent. 
Germany was the first country to enact a law for supervision and partial 
control of industrial combinations. A detailed and critical analysis of its 
efficiency would have been of real interest. Furthermore, the chapters on 
the effects of industrial combinations on costs and prices lack theoretical 
thoroughness. The relationship between cartels and the business cycle, their 
significance for greater economic stability, and their often alleged tendencies 
toward the development of over-capacity in industrial enterprises are scarcely 
discussed. 

The author seems to imply that industrial combinations in the form of 
European cartels, American trusts, or some other form of association are 
an inevitable stage in the development of our economic system. I do not 
feel in full agrement with the author’s not entirely clear, and not quite ex- 
haustive, statement on the reasons for and main causes of this development; 
serious attention should be paid, for instance, to the large increase of fixed 
capital in many industrial enterprises. I believe, however, that his thesis 
cannot be disputed. Particularly in view of this fundamental position, the 
relationship between monopolies and the State might have been dealt with 
more thoroughly. This problem has played so large and so powerful a role 
in the industrial and political life of Germany, at least for the last three or 
four decades, that it would have been of real significance if an expert so 
familiar with these matters as the author had given us his views more ex- 
haustively and concisely. 

Half of the book is devoted to a careful and detailed description of the 
development and the present state of cartelization in important German 
industries (mining, iron and steel, chemical and allied industries, electrical 
engineering and electricity) and in the international sphere as far as Ger- 
many’s participation is involved. Through many parts of the book, the 
German development is described against the background of British experi- 
ence, which the author was among the very first to study many years ago. 
Although many of the author’s remarks (with which I cannot always agree) 
are interesting and shed some new light on the national differences of indus- 
trial development, the book might have profited if the German-British dis- 
parity had been dealt with in one chapter and the other chapters had been 
confined to the main issues to which they are devoted. The legal institutions 
of the two countries are often referred to, and their significance for indus- 
trial combinations shown; I doubt, however, whether legislation can influence 
lastingly such powerful forces as those leading to industrial combination and 
whether it does not affect, to a large extent, only the outward appearance of 
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industrial organization. The example of the United States should be very 
enlightening in this respect. 

The title of the book is, as the author himself intimates in his preface, 
somewhat misleading. Only one, although an important, element of indus- 
trial Germany is discussed, whereas the title would lead one to expect a full 
story of German industrial life. 

Orro NATHAN 


New York University 


Monetary Policy and Economic Stabilisation, a Study of the Gold Standard, 
by Arthur D. Gayer. New York: The Macmillan Company. 1935. xiii, 
273 pp. $3.00. 


The initial premise of the author is the familiar contention that “There 
is a logical conflict between the gold standard and domestic monetary sta- 
bility. The former imposes external control; the latter must, in many cir- 
cumstances, insist upon internal control.” The adverse consequences of this 
inconsistency have been intensified, moreover, in recent years by the general 
refusal of erstwhile members of the gold standard world to observe the “rules 
of the game.” Although the author does not deny the advantages of external, 
i.e., exchange, stability, he does question whether it will prove feasible for 
nations to make the sacrifices which would be involved in an attempt to re- 
enthrone gold. Possibly the requirements of internal stability could be rea- 
sonably well assured under a gold accord between the United States and 
“sterling area.” But the author is not highly sanguine over the prospects 
of reaching such an accord, and so he is led to contemplate with frankness 
a situation in which nations would operate their own individual paper cur- 
rency systems. 

Such paper systems are not regarded by the author with as much appre- 
hension as has been customary among orthodox monetary theorists. It is 
true, he contends, that such systems would have to be managed from the 
point of view of stability of each country’s individual price structure. Con- 
servative management of paper systems, however, is by no means beyond 
the scope of practical application, and moreover, paper systems would give 
ample opportunity for the recognition by each country of its own peculiar 
requirements. The United States, for instance, might fare better by making 
some concessions to the precepts of “neutral money” doctrines. In Britain, 
however, where wage systems are more rigid and other conditions less flexible, 
it is argued that advantage would seem to lie in stabilizing some form of 
the general price level. 

In developing these conclusions, the author digresses with charm into a 
number of interesting discussions of current monetary problems, such as 
the merits of the “gold-shortage” theory of the recent deflation, the adequacy 
of the world’s future gold production, the capital inflation in the United 
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States in the decade of the twenties, and the various guides to monetary 
and credit policy. 

Space does not permit the reviewer to indicate the extent to which he 
would recommend agreement with the author’s main theses. The reviewer 
must confess, however, that he is becoming somewhat bored by the blitheness 
with which various writers assume the absolute irreconcilability under an 
international standard of domestic and external requirements. If such 
premise is to be lightly accepted as basic, must we not register discontent 
with any attempt to establish a common monetary system over as broad 
an area as that governed by many nations? Would not such teachings re- 
quire, for instance, that the United States be broken up into a number of 
monetary districts, so that each district could provide the kind of a currency 
system best adapted to its own requirements? To what extent should this 
splitting up of areas for currency purposes proceed? Does the refusal of 
a creditor nation to buy create any different consequences than proceed 
from similar action by wealthy individuals within a country? Are shifts of 
liquid capital from, say, New York to Paris, any more disturbing than 
similar movements from St. Louis to New York? Doubtless the author could 
shed light on such problems. If so, his discussion might begin at this point 
and thus spare the reader the pains of enduring once more the repetition 
of a truism, the pertinency of which has not been clearly defined. 

The reviewer is inclined, furthermore, to believe that there is some logical 
error in most current discussions of the necessary “rules of the gold stand- 
ard game.” Of course the gold standard cannot be maintained if nations 
will not do certain things. But the gold standard does reveal with clearness 
when these things are not being done; and one wonders what success could 
be had with irredeemable paper systems if no attempts were made to check 
the developments which caused the breakdown of the gold standard. 

Something is lacking in current analyses of the gold problem, and the 
public has not yet been provided with as discriminating a treatment as the 
subject requires. 

Haroip L. Reep 

Cornell University 


The Security Markets, an Investigation of the Role of the Security Markets 
in American Ficonomic Life, by Twentieth Century Fund, Ine. 1935. 
xxi, 865 pages. $5.00. 


The paucity of analytical and critical studies of the security markets has 
been noted by a number of recent writers. Many monographs of a descrip- 
tive or an apologetic character are available, but until the deflation period 
the number of more objective attempts to understand and appraise the work- 
ings of the stock exchanges were few and far between. 

It is shrewdly stated in this volume that interest in reforming the security 
markets tends to become keen when quotations decline or when exposés of 
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particular examples of doubtful or fraudulent practices are made public. 
The period from 1929 to 1933 met both prerequisites. The result was an 
unprecedented popular demand that “something be done,” culminating in 
the enactment of the Federal Securities Act of 1933, applicable to new issues 
of securities, and the Securities Exchange Act of 1934, which is applicable 
to securities already issued. 

Cognizant of this demand for security market reform, the Twentieth Cen- 
tury Fund launched an extensive investigation of the role of the security 
markets in American economic life. A brief summary of its findings and 
recommendations was published under the title of Stock Market Control in 
February, 1934. The present volume presents at far greater length the 
findings of the economists employed by the Fund to prosecute its study. 

The second chapter, written by N. R. Danielian, lays down as the three 
fundamental functions of an ideal stock exchange: 

1. Accurate appraisal of investment values, based on present and pros- 

pective earning power capitalized at a “natural” rate of interest. 

2. A continuous market. 

3. Facilitating the flow of the nation’s capital into various channels in 

order to obtain the most productive results. 

The bulk of the book is devoted to an appraisal of the extent to which 
the security markets actually do these things. A number of chapters, how- 
ever, are almost entirely descriptive. They are more reminiscent of the 
conventional studies of the past than the more critical and objective work 
which is promised in the initial chapters. Certain of the chapters in Part 
III, on “The Organization and Operation of the Security Markets,” and in 
Part IV, on “Informing the Investor,” present in convenient form material 
on the security markets which has not hitherto been available within the 
covers of a single volume. Also, sound critical discussions of the economic 
effects of speculation appear in several chapters. 

In the light of the named objectives of an ideal market, Chapter VII, 
on the “Security Markets and Business,” is of basic importance. Quantita- 
tive studies are here presented of price-earnings ratios of a number of stocks 
over a period of years, and of groups of stocks. The study, however, is 
more largely concerned with the qualities of the stock market as a barometer 
of forthcoming business and earnings changes, rather than with the accuracy 
with which the market appraises values or the extent to which it directs 
capital to its most productive uses. 

Chapter XVII, on “Conclusions and Recommendations,” as one so often 
finds to be true, shows only an imperfect connection with the inductive mate- 
rial which comes before. It is held proved that the security markets now 
perform the three basic functions set for them with a marked degree of 
efficiency, but at “too high a price.” Some of the recommendations for re- 
forms go far beyond anything yet provided by Federal regulation, including 
Federal regulation of the over-the-counter markets, Federal incorporation 
of all corporations doing an interstate business, uniform state incorporation 
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laws, separation of commission brokerage business from that of dealing in 
securities, control of the volume of short selling in any one issue in any 
trading session, state licensing of investment counsel, and extension of the 
Securities Act to embrace the publication of financial news. 

The Twentieth Century Fund is to be commended for making public these 
studies, many of them original, of various aspects of the operation of the 
security markets. The volume suffers, however, from the lack of a single 
consistent viewpoint. Thus, we are constantly reminded throughout the 
volume how excessive speculation distorts markets, and yet we are flatly 
assured on page 63 that “security exchanges are market places where the 
millions of individual and institutional buyers and owners of listed securi- 
ties may readily and promptly exchange their savings for stocks and bonds, 
ete.” 

In this reviewer’s opinion, the chief weakness in this study is the failure 
to integrate the theory of the regulation of security exchanges with that of 
credit control. Wilford J. Eiteman has a chapter on “Brokers’ Loans and 
the Absorption of Credit,” which repeats his able proof of Cassel’s theory 
that the security markets do not absorb credit but merely furnish an alterna- 
tive channel through which credit expansion and velocity may stimulate busi- 
ness activity. But no attempt is made to go further and to explain both 
business and stock market fluctuations since the War as largely a result of 
the disorder in the nation’s credit system engendered by an excess of gold, 
a failure of the international credit machinery to function properly and, 
more recently, the use cf a huge budget deficit to “reflate’” bank deposits 
through selling large amounts of Government securities to commercial in- 
stitutions. 

JuLtes I. Bogen 

New York University 

The Journal of Commerce 


Internal Migration in the United States, by C. Warren Thornthwaite. 
Philadelphia: University of Pennsylvania Press, 1934. x, 52 pages, 9 
plates, and 4 charts. $1.00. 


This bulletin is the first of a series in the study of population redistribu- 
tion undertaken by the Industrial Research Department of the Wharton 
School of Finance and Commerce. Other bulletins of the series which have 
since been published are: Migration and Planes of Living and Is Industry 
Decentralizing? 

The present bulletin is a factual report based on a careful analysis of 
Census data on states of birth and age distribution of the population, vital 
statistics reports, and certain economic data related to migration. The author 
attempts mainly to show the extent and general character of internal migra- 
tion in the United States from 1870 to 1933. Very little space is given to 
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relationships between migration and other economic processes, although there 
are many brief suggestions and a few tables and charts showing such rela- 
tionships. 

Distinctive contributions of this bulletin are: (1) the two-color maps show- 
ing extent and direction of interstate migration, and (2) the critical appraisal 
of various techniques and methods of measuring migration from materials 
originally collected for other purposes. It should be said, however, that the 
Division of Farm Population and Rural Life of the Department of Agricul- 
ture have had available for several years maps in black and white showing 
migration trends within the United States from 1870 to the present. Mr. 
Thornthwaite’s most original contribution is Plate V, which shows the move- 
ment of population by means of arrow-bands whose width varies in propor- 
tion to the volume of migration from state to state. The general effect is 
that of a stream of migrants moving from east to west, being fed by tribu- 
taries from each state. It is also designed to show the amount of population 
stopping off in each state as the great stream moves westward. I presume 
that the next great contribution in this field will be an animated chart, pre- 
pared in cooperation with a motion picture studio, which will show in one 
brief film the entire history of migration in the United States. 

In spite of the fine contribution which this bulletin makes to migration 
studies, it is unfortunately lacking in detailed analysis of relationships, or 
what might be called, for want of better terms, the causes and effects of 
internal migration. The author merely opens up this phase of the subject 
and whets the appetite of the student for more. His analysis of population 
changes in Oklahoma is, however, quite apropos. 

The author makes little or no reference to the part which natural increase 
rates play in rural-urban migration. There is unquestionably heavier migra- 
tion from areas of high natural increase than from areas of low natural 
increase; but the relative importance of this factor has never been adequately 
analyzed. 

It should be said that bulletins two and three of this series present more 
adequate treatment of the cause-effect relationships involved in interstate 
migration. 

C. Horace Hamiiton 

University of North Carolina 


Regulation of the Small Loan Business, by Louis N. Robinson and Rolf 
Nugent. New York: Russell Sage Foundation. 1935. 271 pp. $3.00. 


This work, offered as a summary of previous volumes in the Russell Sage 
Foundation Small Loan Series, is much more than that. It is a rounded 
presentation of the problem with all essential factors considered in relation 
to an enlightened social policy. None of our perennial proposers of un- 
sound small loan laws can be excused for his ignorance when the truth is at 
hand in this plain, adequate, authoritative volume. 
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There are many concrete details. In the history which occupies the first 
half of the book, we learn that Babylonians exacted high interest as early 
as 4000 B. C.; that a delinquent Roman borrower might pay his overdue 
debt with his life; that in 1515 the Pope sanctioned interest-taking; that 
about 1870 chattel and salary-lending first appeared in this country. Among 
such details as these the great usury cycle stands out clearly: early temporal 
and canon-law limitations on the taking of interest as a protection for the 
necessitous small borrower; gradual relaxation of legal restrictions, as the 
growth of commerce demonstrated a productive use for borrowed capital; 
monopoly by business of available loan funds, to the exclusion of consumers; 
and, finally, increased need for consumer protection, as capital became more 
plentiful, and the small individual lender, deprived of his commercial busi- 
ness by banks, turned once more to necessitous borrowers. 

We are prone to think that the small loan business would have thrived 
long ago, were it not for prohibitory laws and censorious public attitudes. 
Robinson and Nugent dispose of that notion. They show that, although 
wise laws have helped to raise the business to a higher ethical plane, the 
laws have not created the business. The main factor has been a change in 
the economic condition of consumers. From self-sufficient farmers with 
small, uncertain cash incomes, a majority of consumers have become urban 
dwellers dependent on relatively large cash wages. As the consumer’s 
standard of living has improved, so has his status as a credit risk. Com- 
mercial lenders took account of that fact several decades in advance of 
legislatures. By the time Massachusetts enacted the first weak small loan 
statute in 1888, an illegal small loan business was well under way, and by 
the time the Uniform Small Loan Law was framed a quarter of a century 
later illegal lenders flourished in every industrial city. 

The first inroads on the business of rapacious lenders were made not by 
legislation but by remedial loan societies. Operating with funds provided 
by charitable well-wishers, these societies proved the effectiveness of legalized 
competition. When, in 1910, their national association joined forces with 
the Russell Sage Foundation to fight for adequate small loan laws, the modern 
small loan era began. 

How successful the fight for permissive legislation was, is shown in the 
authors’ penetrating analysis of the changes which the small loan laws have 
brought about. Formerly, illegal lenders operated from small, hide-away 
offices, with loan balances averaging $10,000 per office for chattel lenders, 
and less for salary lenders. Today, offices with balances in excess of $100,000 
are in the majority, and the $10,000 office is a rarity. Formerly, wage 
assignment and unsecured notes were most common; now chattel mortgages 
and endorsed notes predominate. Moreover, the average size and average 
term of loans has increased markedly, and capital is now obtained in the 
market place at low rates. Every change has favored economy and efficiency. 

Without these changes, the small borrower would be only moderately better 
off than before; for, although unregulated rates of 10 per cent to 50 per 
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cent a month permitted extremely high profits, costs of operation were also 
extremely high. It is from changes in methods of operation, as much as 
from the reduction of profits, that the borrower has gained relief. 

The chapter on maximum rates should be helpful to states which are con- 
templating a change of rate. Drawing from the experience of states which 
have permitted monthly charges of 1, 144, 2, 2%, 3, and 344 per cent, and 
combinations of these rates, the authors show just what is likely to happen 
under each schedule. In order to cut off a given class of borrowers from 
legal loan services, all the legislators need do is to take into consideration 
the degree of industrial development of their state and set a maximum rate. 
Once the social policy has been determined, the appropriate rate follows. 
The difficulty is to get legislators to pay any attention to the facts. 

Particularly is this condition true in states that have no effective small 
loan law. If the facts were known, opinion would force a change; no 
longer would needy borrowers be forced to pay 20 per cent or more a month 
simply because uninformed legislators think that 3 per cent a month is too 
high for any loans whatever. 

The foreword states that this volume is the final one of the Russell Sage 
Foundation’s Small Loan Series, which was initiated in 1924 with The Regu- 
lation of Pawnbroking and continued on through Ten Thousand Small Loans 
in 1930, Small Loan Legislation in 1932, and Moneylending in Great Britain 
in 1933. This suggestion of finality is our main objection to the new volume. 
The small loan business emphatically has not reached a condition of stability. 
Only half the states have satisfactory loan laws. Some of those which have 
enjoyed tolerable conditions for some years are now backsliding. The people 
generally do not yet understand the necessity of seemingly high rates for 
consumer credit, and opportunist politicians know it. The need for dispas- 
sionate, unbiased factual studies and for socially minded criticism and 
sponsorship is nearly as great as ever. It is to be hoped that the current 
series has been terminated only in order that a new series may be started. 

LeBaron R. Foster 

Pollak Foundation for Economic Research 


Corporate Profits as Shown by Audit Reports, by W. A. Paton. New York: 
National Bureau of Economie Research (Publication No. 28). 1935. 151 
pp. $1.25. 


How profitable are business enterprises? What are their rates of profits? 
What are the characteristic differences in profit rates among individual con- 
cerns and among different industries, and how can these differences be ex- 
plained? These are questions which have always been asked, but until quite 
recently very little has existed in the way of concrete evidence sufficient to 
afford any empirical basis for answering them. Professor Paton’s study is 
welcome, therefore, as an additional entering wedge into a field in need of 
extensive investigation. 
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The information which Professor Paton presents in this volume is based 
upon the income-sheet and balance-sheet statistics of 714 corporations for 
the years 1927, 1928, and 1929. These reports were obtained for the National 
Bureau of Economic Research by the American Institute of Accountants from 
the files of their members. In general, the concerns covered by the reports 
may be described as small and medium-sized corporations. The same con- 
cerns are included in all three years so that the effect on profits of new 
entrants and of failing concerns is not included. Furthermore, it was not 
possible to consider the extent to which the age of the concerns influenced 
their earnings ratios. 

The study considers profits from the standpoint of both earnings on the 
total capital and earnings on stockholders’ equities. In addition, attention 
is given to the effect upon profits of (1) preference stocks, (2) size of enter- 
prise, (3) common dividend policies and surplus accumulations, and (4) 
certain other financial and operating characteristics such as ownership ratios, 
liability ratios, operating ratios, and so forth. Since it was possible to com- 
pute earnings ratios for each concern, the author presents both simple and 
weighted average rates of earnings for the major and minor industrial group 
contained in the sample. 

The extension of the findings on average rates of earnings is severely 
restricted by the size of the sample. In general, however, the findings agree 
fairly well with the results derived from larger samples and indicate once 
more that large profit rates are not representative of industrial endeavor. 
The usual rate in most industrial classes is seldom large. (See figure 2, 
page 59, where the modal rate of profit on both total capital and stockholders’ 
equities is approximately 5 per cent.) Surprisingly enough, modal rates 
are not mentioned by Professor Paton, and only simple and weighted mean 
averages are cited. Such averages are, of course, significantly greater than 
the modal rates. The mean average rate in trading is found to be lower 
than in manufacturing. This result is the reverse of Epstein’s findings, but 
in line with the evidence based upon data published in Statistics of Income 
for 1927, 1928, and 1929 for 90,000 trading and 125,000 manufacturing cor- 
porations. Undoubtedly these differences are due to sample content and can 
have only limited significance until the specific aspects differentiating the 
samples have been brought to light. 

The findings concerning size and earning power are not at all positive, 
although there is some evidence that the size group which includes firms with 
assets between $50,000 and $200,000 earned higher rates on total assets during 
1927-29 than did smaller or larger corporations. If large concerns have any 
ascendancy in earning power, it seems to be among the trading corporations, 
whereas the small concerns seem to fare better in manufacturing. More 
definite conclusions in this respect must await finer breakdowns of industrial 
groups. When such breakdowns are possible, it will probably be discovered 
that factors other than size are responsible. In some instances, these other 
factors will be correlated with size but in other instances they will not be 
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so correlated. Thus size alone cannot be associated either positively or 
negatively with earning power. 

The discussion of the need for further analysis of accounting records, 
which is the subject of the concluding chapter, helps to temper the disappoint- 
ment that the reader will feel when he discovers the small amount of space 
that is given to the analysis of accounting procedure and the process by 
which the basic data on earnings and assets are furnished. Until accounting 
procedure within and between industries is more completely elucidated, until 
we know and can take account of the different ways such procedures are 
affected by changing industrial conditions, we must accept such ratio findings 
as these, because no others which allow us even a modicum of insight are 
available. 

RayrmonpD T. Bowman 

University of Pennsylvania 


The Taxation of Banks. New York: National Industrial Conference Board, 
Ine. 1934. x, 148 pp. $2.50. 


During the past 15 years, state taxation of banks in the United States has 
been marked by numerous changes in methods, widespread litigation, and 
much controversy in general. This general state of flux has been nurtured 
by the tendency of states to shift from the general property tax to classified 
property taxes with low rates on intangibles; by the fact that numerous 
court decisions have held that for a state to continue to tax national bank 
shares at the general property rate while levying only a low millage rate 
on competing “moneyed capital” is in contravention of the Federal statute 
which protects national banks against discriminatory state taxation; by re- 
visions of the Federal law to permit national banks to be taxed on or accord- 
ing to net income; and by revisions of state bank tax statutes in the light 
of the decisions of the courts and changes in the Federal restrictive statute. 

The book under review is a study of bank taxation (including Federal as 
well as state methods) in this period of controversy and change. Following 
a brief introduction in Chapter 1, the study is begun in Chapter 2 with a 
survey of the major trends in bank taxation from 1921 to 1934: (1) from 
the property tax on share value to taxes on or measured by net income; 
(2) from general property tax rates on share value to low millage rates; 
and (3) from a broader to a more restricted base for the levy of the general 
property tax on bank shares. The “reasons for the substitution of one 
principal method of bank taxation for another are set forth and analyzed,” 
by states, in Chapter 3. States covered include Massachusetts, New York, 
Wisconsin, California, Oregon, Utah, Idaho, Oklahoma, Alabama, Kentucky, 
New Hampshire, Nebraska, South Dakota, Kansas, Ohio, Florida, and Ver- 
mont. The study is continued, in Chapter 4, with an analysis of the sig- 
nificance of taxation as a factor in banking operations. A number of ratio 
analyses are used to establish the fact that marked differences in the burden 
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of bank taxes are caused by different methods of taxation. Chapter 5 con- 
sists of a discussion of the shifting and incidence of bank taxes. In Chapter 
6, the author estimates, by means of both inductive and deductive analysis, 
the effects of bank taxation policy on the ratio of bank capital to deposit 
liabilities, and the influence of taxation on bank operations and functions. 
The final chapter comprises a brief summary of the more detailed studies 
in the preceding chapters and a number of conclusions drawn from them. 
This book should be of interest to bankers, tax officials, bank supervisory 
authorities, and others who have an interest in taxation or banking. Numer- 
ous tables provide summaries of information relative to the varied aspects 
and effects of bank taxation. The study is clearly outlined and carefully 
carried out. In the writer’s opinion, however, its value could have been 
somewhat enhanced by the inclusion of a bibliography, an index, and a brief 
résumé, at the beginning of Chapter 1, of the historical and constitutional 
background of the Federal statute restricting state taxation of national banks. 


THomas J. ANDERSON, JR. 
New York University 


The Design of Experiments, by R. A. Fisher. Edinburgh: Oliver and Boyd. 
1935. xi, 252 pp. 12s. 6d. 


Even statisticians who understand the importance of sampling errors are 
inclined to collect data first, leaving the study of tests of significance in terms 
of probability as an afterthought. The like is true of experimenters. But 
if a careful study of sampling errors is made before the collection of data 
or the laying down of the experiment, it is generally possible to adjust the 
technique so as to bring about enormous economies, with increased accuracy 
of the results. It is not at all uncommon to find one part of a research appro- 
priation expended to obtain a number of eases greatly in excess of those 
needed, while another part of the same appropriation is left too small to make 
possible the collection of enough cases within its purview to provide an 
adequate basis of comparison. In general there is an optimum mode of dis- 
tributing a limited fund among the parts of an investigation in order to pro- 
vide the most sensitive possible test of any particular hypothesis; the deter- 
mination of this optimum is a problem involving sampling errors. 

Professor Fisher, whose work on sampling distributions has been of the 
highest importance, now contributes a work on the efficient design of experi- 
ments. The principles involved in the agricultural experimentation which 
supplies his chief illustrations are also applicable to a variety of inquiries in 
the domain of the social sciences, though these sciences are scarcely mentioned 
in the book. One thinks of questionnaire investigations, tests by means of 
keyed advertising, estimates of production and prices based on selected sam- 
ples, mental testing programs, and efficiency studies. Economic experimenta- 
tion on a grand scale has recently been espoused in the highest official quarters, 
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but evidently without knowledge of the principles that must be observed if 
an experiment is to yield information. 

After a convincing account of his theory of inductive inference, the author 
illustrates a sequence of situations of increasing complexity in which hy- 
potheses ean be tested efficiently by means of experiments of suitable design, 
or inefficiently by such experiments as might first occur to one. The simplest 
of these relates to a lady’s claim that she can tell by taste whether tea or milk 
has been put into the cup first. The necessity of an element of randomness 
in the arrangement is made clear. 

The chapter on Latin and Graeco-Latin square designs is of great interest. 
If differences of yield are to be investigated among varieties A, B, C, and D 
of potatoes, a field may be divided into four rows and four columns. A 
Latin square arrangement is one in which no two plots in the same row or 
the same column contain the same variety. An efficient design for this ex- 
periment would involve a random choice among the 576 possible 4 x 4 Latin 
squares. But at the same time, on the same ground, another experiment can 
be carried out, for example, to determine the relative efficacies of four different 
fertilizers. Even a third experiment, for example on the effects of different 
methods of cultivation, can be applied simultaneously. If an appropriate 
Graeco-Latin square is used, these three experiments do not at all interfere 
with one another. Indeed, at almost no increase of cost over one of them 
alone, they give much more information than if all three were to be carried 
out separately, for the simultaneous experiment throws light on the interac- 
tions, or non-linear combinations of effects. The results are also better than 
those from separate experiments in providing a basis for inductive inferences 
applicable under a wider class of circumstances. The chapter closes with a 
logical puzzle reminiscent of the riddles of Lewis Carroll. 

Stress is laid on denial of the common belief that in an ideal experiment 
only one factor is varied at a time, all others being held constant. The chap- 
ters on Confounding develop a highly ingenious idea. Increasing the size 
of a sample in order to diminish standard errors often fails because of the 
necessity of including heterogeneous material. To avoid this, it is sometimes 
possible through careful planning to gain the necessary precision by suitable 
layout of the experiment without increasing the number of cases, but at the 
sacrifice of knowledge of the more complicated interactions among factors. 

A review of one of Darwin’s experiments and the calculations he made from 
it in accordance with Galton’s suggestions shows the crudeness of the statis- 
tical methods then in vogue. This historic example should be a warning to 
those who today manipulate data without regard to the theory of probability. 
The book closes with chapters on the increase of precision by means of cor- 
rections involving concomitant measures and regression equations, on fiducial 
probability, and on the measurement of amount of information, all of which 
will repay careful study. The exposition is almost completely non-mathe- 
matical, though a little calculus is used in the last chapter. 


: ee Haron 
Columbia University oLD HorELLine 
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Practical Applications of the Punched Card Method in Colleges and Uni- 
versities. (Edited by G. W. Baehne.) New York: Columbia University 
Press. 1935. xxii, 436 pp. $4.50. 


In the application of the punched card method to any problem, a wide 
variation in technique is possible. There are many possible variations in the 
method of coding, in the design and arrangement of the punched card, in 
the use of the various hand-operated and automatic punches in transcribing 
the data to the cards, and in the use of the various types of equipment in 
sorting and tabulating the data. The most obvious method may not prove to 
be the most economical. A familiarity with the procedure used on other 
projects is essential to an understanding of methods which have proved to be 
practical and is of great value in selecting methods suitable for a particular 
project. This book affords an opportunity to examine the methods used in 
38 applications of the punched card method. It is an excellent volume and 
should be in the hands of all persons using or considering the use of punched 
card equipment. 

The book is divided into 39 sections. The first section presents a short 
history of the punched card method perfected by Doctor Herman Hollerith 
and traces its development from its first major installation in tabulating the 
Population Census of the United States in 1890 through the various improve- 
ments in the method down to the present time. A brief explanation of the 
operating principle of the Hollerith type of punched card equipment is given, 
as well as illustrations of the various types of equipment and an explanation 
of the functions which they perform. 

Thirty-six of the sections present different applications of punched card 
methods in colleges and universities. Each of these sections was prepared 
by a person closely associated with the particular application. These 36 
sections are grouped according to the field of application, as follows: regis- 
trar’s office, university business office, miscellaneous administrative applica- 
tions, psychological and educational research, medical research and hospitals, 
legal research, agricultural research, and miscellaneous research. The two 
remaining sections present applications of the punched card method to the 
problem of obtaining the moments and product moments required in multiple 
correlation, in analysis of variance, and in curve fitting. 

There is considerable variation in the approach of the several authors. 
Some of the sections are devoted primarily to the design of the punched 
ecards and to the coding of the data; some stress the tabulation method 
employed; and others place greatest emphasis on the results obtained from 
the analysis. More than 60 punched cards and the same number of tabula- 
tion result sheets are illustrated in the volume. There are also a number 
of special codes and examples of schedules and questionnaires on which the 
method has been applied, together with some tables and charts derived from 
the analyses. 

The book was edited by Mr. G. W. Baehne, who is in charge of the Institu- 
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tional Department, Tabulating Machine Division, International Business Ma- 
chines Corporation, and all the applications presented in the book are made 
with the equipment produced by the company with which he is associated. 
Although it does not necessarily detract from the value of the book, it is 
apparent that only successful installations are presented. 

Although the punched card method is undoubtedly useful in the large-scale 
analysis of data which are readily reducible to numerical quantities or codes, 
it should not be assumed that it will be the most economical method on 
every project. The authors fail to point out the following limitations in 
the use of this method: (1) It is necessary to reduce most of the data to 
codes or quantitative numbers. Although the alphabetic punch does reduce 
this necessity in some cases, with the punched card method it still is desirable 
to reduce most of the data to the form of code numbers. (2) In addition to 
the editing of data, which is necessary under any system of tabulation, it 
is necessary to code items, check coding, punch the cards, and check punch- 
ing. When a particular card presents data which appear questionable, it is 
necessary to refer back to the original schedule to recheck the entries. All 
these hand operations are necessitated by the use of the punched card method 
and detract from the final efficiency of its use. (3) Although this method 
is often economical when many different cross classifications and correlations 
of the same data are required, there are many cases in which the required 
tabulations are very simple and the results may be obtained more rapidly by 
less devious methods. (4) For any analysis it is necessary to develop the 
codes, code the data, check the coding, punch the data on cards, check the 
punching, design the proper sorting and tabulating arrangements and carry 
through these procedures, and transeribe the records from the tabulation 
sheets to the final tables. When only several hundred schedules are included 
in an analysis, the work involved in these operations might exceed the labor 
required to carry through the tabulation by hand methods. (5) Although 
there are a great many fields in any university in which the punched card 
method may be used to advantage, the required equipment is expensive to 
install and maintain, and a very large volume of work is required before 
the expense of installation is justified. 

There is no intent here to question the efficiency of the equipment when 
suited to the problem at hand. For example, in an application of the 
punched card method to the analysis of intelligence tests, Doctor H. A. Toops 
found that the daily output of a counting-sorting-printer of 3 rolls was 
equivalent to that of a clerk making tally marks in tables for 2 years. 

The material in the book is well organized and will be of value to those 
interested in the application of punched card methods in other fields as well 
as in universities, 

Howarp G. BrunsMan 
Federal Housing Administration 
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Reporting of Industrial Statistics—Report of the Committee on Statistical 
Reporting and Uniform Accounting for Industry to the Business Advisory 
and Planning Council for the Department of Commerce. Business Ad- 
visory Council, Department of Commerce, Washington, D. C. Free. 


This report was prepared by a Committee consisting of Walter S. Gifford, 
Chairman, Pierre S. du Pont, and W. A. Harriman, with Donald R. Belcher 
as Executive Secretary. The report has been confined strictly to the limita- 
tions imposed by its title and thus does not deal with the question of the 
uses to be made of the data after they are collected and published. Further- 
more, the report, rather than making a presentation of a broad program of 
governmental statistical activity, is concerned almost entirely with the activi- 
ties of the Department of Commerce in the field of industrial statistics. 

The Committee offers a strong endorsement of the general census studies 
of industrial activity on an annual or biennial basis and recommends that 
these be broadened as much as possible. Beyond that, however, its main 
recommendation is that the Department of Commerce encourage the gather- 
ing and tabulation of current data by the trade associations in their respec- 
tive fields, confining itself to the publication of only such totals and averages 
of these facts as may be of broad public interest. 

There can be no argument on the soundness of the Committee’s appraisal 
of the place of the trade association in any comprehensive program of in- 
dustrial statistics. The trade association is composed of, and supported by, 
the members of the industry and will have far less difficulty in obtaining 
comprehensive data voluntarily than will any Government agency. Further- 
more, every industry interested in a statistical program at all will want much 
more detailed figures than would be advisable for a Government agency to 
collect as a regular activity. Even though the Government agency were to 
collect the data in the detail desired by the industries, the burden of such 
an undertaking on a centralized basis is impossible to conceive, if the reports 
are to be promptly summarized and distributed. 

There is violent opposition in some quarters to this plan, on the grounds 
that associations are poor custodians of confidential data; that they seldom 
appreciate the need of having trained statisticians; that their tenure is often 
highly uncertain; and there are numerous other objections. But in any 
industry in which the members are not sufficiently alive to their own needs 
for a good statistical program, the substitution of a Government agency, 
although it may produce more and better data, will not compel their use in 
better management of the industry, and thus the data will only be of his- 
toric interest to a few students. On the other hand, many associations have 
long since proved the merit of industry statistical programs, for example, 
the machine tool, rubber, automobile, and paper industries, to mention only 
a few noteworthy instances. No Government agency could begin to perform 
the statistical services which the associations in these industries are now 


fulfilling. 
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It is unfortunate that the committee which prepared this report failed 
to explore this issue exhaustively. Possibly the answer is to have certain 
compulsory reporting to the Government, but to underwrite this function to 
the associations which can satisfy the Census Bureau and the Central Statis- 
tical Board that they are adequately equipped to perform it. In this way 
both the industry statistics movement and a sounder, less ballyhoo-type of 
trade association program would be accelerated, and at the same time the 
work would be decentralized and conducted by those directly in touch with 
their own peculiar problems. 

There is one astonishing comment by the Committee which cannot go un- 
challenged. The Committee does not recommend obtaining data on orders, 
stating that “orders, new and unfilled, have not been included for the reason 
that their usefulness to others than members of the particular industry 
would appear to be generally slight and their forecasting property of doubt- 
ful significance”! That statement, in a system in which the immediate cause 
of current fluctuations in the level of business activity is a change in the 
rate of business buying, is astonishing. The explanation may lie in the 
dominating public utility background of the members of the Committee. 
All industrial statisticians and managers who have been interested in this 
problem will unanimously agree that the compilation of data on production, 
stocks, and shipments only is of small value in comparison with these series 
accompanied by data on new and unfilled orders. Without all five of these 
series, the problem of rational industrial control is infinitely more complex 
and unsatisfactory. With all these series available, this reviewer can speak 
from personal experience on their value in forecasting both price and pro- 
duction in at least two industries, namely, merchant pig iron and fire-clay 
brick. The automobile industry’s whole technique of production control is 
based on the estimated rate of retail buying corrected as the actual sales are 
reported at least every ten days. Only when orders and shipments are 
synonymous, as in retailing, is the position of the Committee tenable that 
only data on production, shipments, and stocks are necessary. 

The Committee should be given a great deal of credit for the manner in 
which it has compiled a catalogue of the desirable series to be obtained, with 
notations concerning those already available and the sources from which 
they are obtained. This compilation should be of tremendous value to all 
students of current industrial statistics and will serve as a ready reference 
for source material in this developing field. 

The report as a whole is worth reading by all technicians interested in 
this field, if only to be acquainted with another of the reports conscientiously 
prepared by business men who took seriously their job of trying to help 
the New Deal develop practical programs, only to learn at a later time that 
those who could do something about their recommendations were too busy 
even to read or understand them. 

S. M. DuBrvu. 


General Motors Corporation 
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The Construction of Mortality and Sickness Tables (Third Edition), by W. 
Palin Elderton and Richard C. Fippard. London: A. and C. Black, Ltd. 
1935. 127 pp. with numerous tables. 


It is a compliment to this excellent work that so little revision proved 
necessary for this, its third edition. The first edition, appearing in 1915, 
was followed shortly afterward by the second in 1922. For the most part 
the book is unchanged in this latest edition, although significant alterations 
have been made in the last chapter devoted to the comparison of various 
mortality tables for insured lives and annuitants. 

The book is intended primarily for the beginner and requires no previous 
acquaintance with the subject matter. Explanations have been given verbally 
throughout, and the authors have been careful to avoid mathematical 
formulae which would confuse the layman and prove of little use to the 
beginner in the subject. Numerous examples are inserted in each chapter 
to point out clearly the methods employed. 

The first chapter begins with a detailed account of the pitfalls to be avoided 
in the analysis of mortality statistics. The authors then proceed to discuss 
in detail the methods employed in the investigation of mortality among 
insured lives, beginning with a consideration of the data required and the 
collection of the same and continuing through the calculation of the years 
of exposure to the final determination of the mortality rate. Separate 
chapters are given over to consideration of select and aggregate mortality 
tables. The book continues with a discussion of the methods employed in 
the analysis of data relating to withdrawal, marriage, and sickness tables. 
Several chapters are devoted to the construction of tables by the census 
method. The book concludes with chapters on the methods of comparison 
of different mortality data and tables. 

This book furnishes an excellent non-technical introduction to this subject 
of mortality and sickness investigations, a field where little printed material 
is available. 

W. O. MenGe 

University of Michigan 


Mortality among Patients with Mental Disease, by Benjamin Malzberg. 
Utica, New York: State Hospitals Press. 1934. 234 pp. 


For many years it has been known that the mortality of the insane is far 
higher than that of the general population. Many comparisons, however, 
have been vitiated by neglect of the differences in age distribution between 
the two populations. In this admirable study, Dr. Malzberg analyzes the 
data for total mortality and causes of death among all patients with mental 
disease under treatment in the New York civil state hospitals during the 
three years from July 1, 1928 to June 30, 1931. The results are presented 
not only for the total mental hospital population but also separately for 
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patients with dementia precox, manic depressive psychoses, psychoses with 
cerebral arteriosclerosis, general paralysis, and alcoholic psychoses. 

The death rate of patients with mental disease aged 15-19 years is found 
to be 24.3 times the death rate at the same ages among the general popula- 
tion of New York State. With advancing age the ratio decreases, at first 
rapidly and later more slowly, until at 85 years and over the death rate of 
the insane is only 1.6 times that of the general population. Between 15 
and 30 years of age the patient population shows a decline in death rates, 
a decline for which there is no counterpart in the general population. In 
general the death rates are highest in the organic psychoses and lowest in 
the functional. 

It has been customary in discussions of the subject to emphasize the prev- 
alence of tuberculosis among the insane. The leading cause of death at 
present, however, in the insane as in the general population, is not tuber- 
culosis but diseases of the heart. In the insane population this cause is 
followed by pneumonia and general paralysis, the latter being an almost 
negligible disease in the general population. The death rates from general 
paralysis, however, have shown a gratifying decline since the introduction 
of malarial therapy. 

Although tuberculosis ranks only fourth among causes of death in the 
total insane population, it leads the list among patients with dementia 
precox. Luxenburger has shown that this susceptibility to tuberculosis ex- 
tends to the non-psychotie siblings of schizophrenics and is therefore prob- 
ably constitutional. 

Cancer, cerebral hemorrhage, nephritis, and diabetes show low death rates 
among patients with mental disease. Cancer in particular has a lower stand- 
ardized death rate than among the general population. The causes of this 
relative immunity are as yet unknown and, as the author suggests, the prob- 
lem seems to constitute a fruitful field for further research. 

Bibliographies to many of the chapters and an index are provided. Alto- 
gether, all those interested in public health and mental hygiene and especially 
the medical staffs of mental hospitals owe a debt of gratitude to Dr. Malz- 
berg for this excellent study. 

Joun R. MINER 

The Johns Hopkins University 


Standard Classified Nomenclature of Disease, (Compiled by the National 
Conference on Nomenclature of Disease; edited by H. B. Logie, M.D., 
C.M., Executive Secretary). New York: The Commonwealth Fund. 1935. 
xxi, 870 pp. $3.50. 


As the representative of the American Statistical Association on the Na- 
tional Conference on Nomenclature of Disease I told, in my “Progress Re- 
port” to the Association, at the Washington meeting in December, 1931, 
about the necessity for a new nomenclature and about the work that was 
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progressing to that end. This report appears in full in the JouRNAL OF 
THE AMERICAN STATISTICAL AssociaTION, New Series 177 A (Vol. XXII). 
Since that time a “Preliminary Printing,” a First Edition (1933), and a 
Second Edition (1935) of the Standard Classified Nomenclature of Disease 
have been published. 

The basic reason for the new nomenclature was the recognition of the fact 
that there was need for a system of classification that was both topographical 
and etiological, and which, at the same time, would readily lend itself to the 
needs of hospital record rooms. 

Delegates to the National Conference on Nomenclature of Disease were 
appointed by various associations representing the several branches of spe- 
cialized medicine; also by representatives of various Government bureaus, 
the Army, the Navy, and a number of scientific societies. Cooperating com- 
mittees were named by several of these groups. The work was financed by 
the Commonwealth Fund, the Metropolitan Life Insurance Company, the 
Prudential Insurance Company of America, the Connecticut General Life 
Insurance Company, and various constituent societies of the National Con- 
ference. Many distinguished physicians served on committees or as consult- 
ants. The major share of the responsibility for completing the work de- 
volved upon the Executive Secretary of the National Conference, Dr. H. B. 
Logie. 

In the preparation of the second edition the various cooperating and ad- 
visory committees reviewed the sections of the Nomenclature in which their 
particular interests lay and made changes which varied from slight altera- 
tions to entire rewriting. The principal change was the entire rearrange- 
ment of the diseases of the heart. 

The distribution of the Nomenclature since the publication of the new 
edition in January has continued steadily. One hundred and seventy hos- 
pitals are now known to be using it; an unknown number of others, mostly 
small hospitals, are using it in some fashion. In about six hundred hospitals 
altogether, a copy has been secured by the superintendent, by the record 
librarian, or by the hospital itself. The most notable new users during the 
past year have been the Bellevue Hospital, Johns Hopkins Hospital, and 
the New York Hospital. It is estimated that the total bed capacity of the 
hospitals known to be using the Nomenclature approaches 50,000. This 
means that the number of patients whose diseases are being diagnosed accord- 
ing to the new method is not far short of 1,000,000 a year. 

The Nomenclature continues to be introduced to some extent in other 
countries. It is being used, or about to be used, in the School of Tropical 
Medicine and the University Hospital of Porto Rico; this use will afford a 
test of its value in the diagnosis of tropical diseases, and the National Con- 
ference expects to profit materially by advice received from the physicians 
there. It is also expected that it will be used in the Government Hospitals 
in Egypt; this will provide another useful test, particularly in tropical and 
eastern diseases. 
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The National Conference continues to maintain its central office, by means 
of which information is supplied to hospitals using the Nomenclature, and 
assistance given them with any difficulties which may arise, either with the 
technique of the record system or with the use of the Nomenclature as a 
guide to diagnosis in the hospital itself. Upon the exchange of opinion so 
encouraged are based the changes in and additions to the Nomenclature which 
are being made in preparation for a subsequent edition, to be published 
probably about 1940. 

Grorce H. VAN BurEN 


Metropolitan Life Insuranee Company 


Forest Mensuration, by Donald Bruce and F. X. Schumacher. New York: 
American Forestry Series. MeGraw-Hill Book Co., 1935. 354 pp. $3.50. 


The forester’s search for facts has been getting more intense, and the 
scope of his problems wider and more complex. Like his colleagues in other 
fields of applied sciences, he could not escape the growing conviction that 
he needed some trustworthy methods to guide him in collecting, classifying, 
and using numerical facts. He is now gradually making the knowledge of 
the well-known statistical methods a part of his working equipment. 

Forest mensuration is as old as forestry itself. It is that branch of 
forestry whose particular field deals with measurements of sizes of the in- 
dividual trees or stands, their volume, growth, and development. It is a 
basis, so to speak, upon which management plans are founded and silvicul- 
tural policies are sometimes recommended. It deals, therefore, primarily with 
measurements. Mathematical concepts of forest mensuration are mostly 
empirical, requiring constant elucidation through rigorous statistical analyses. 

Lately, mensuration has been stagnating. Strongly influenced by old 
European textbooks at the outset, it gradually fell into a narrow and ortho- 
dox path, clutching to a few specific rules and iron-clad formulae as a eure- 
all for many perplexing problems. A more rational or scientific basis was 
obviously needed. Only ten years ago the senior author had bitterly remarked 
that the statistical method was not taught in our forest schools, that it found 
small place in forestry literature, and that it was little used even in forest 
research. Today the statistical methods are being more widely used, and 
the situation is not so gloomy; still, much needs to be done in disseminating 
knowledge of correct procedures and in cultivating the powers of critical 
analysis among everyday workers and especially among college students who 
are choosing forest research as their future profession. 

The authors have taken this opportunity to abandon the old treatment of 
the subject and to substitute in its place a more general one, based on the 
fundamental concepts and processes of the statistical method in order to 
stimulate independent thinking and, as they say, “to facilitate the progressive 
acquisition of the ability to handle the tools of mensuration.” They have 
given a great deal of thought to the systematic solution of many important 
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problems in forest mensuration. Many of the solutions are entirely original 
and show considerable preparation. The presentation of the subject is simple 
and clear. Both writers have had considerable experience in teaching this 
subject at the University of California. The book was in preparation for 
many years, having been started by the senior author and later considerably 
revised by the co-author. 

The subject matter is presented in four parts: Part I, consisting of five 
chapters, describes direct measurements of diameter, height, volume, and 
age of trees, the specialized instruments or tools needed, and their use. Part 
II, called “Direct Estimate by Sampling,” also consisting of five chapters 
but occupying twice as much space, is devoted to interpretations of statistical 
constants, their reliability and application. It contains an excellent discus- 
sion of simple sampling and of the normal curve. 

Part III, which deals with indirect estimate based on one or more inde- 
pendent variables, places the emphasis on curve fitting, both free-hand and 
by the method of least squares, on correlation methods and on the nature 
and behavior of the related factors in general. It also contains a very clear 
exposition on the preparation and use of alignment charts. This part com- 
prises 46 per cent of the book, as it deals with the most important problems 
of forest mensuration. 

Part IV describes methods of prediction of growth and yield. It discusses 
cyclic variation in growth trends, growth of even-aged stands, and also the 
growth of all-aged stands in contrast with the former. The discussion on 
growth of even-aged stands and preparation of yield tables is very clear and 
complete. The growth of all-aged stands is treated rather sketchily and 
briefly, mostly because very little is known about such stands at the present 
time. 

Although the book can be used as a reference by many a practicing for- 
ester, is was intended primarily for the college student. As a textbook it 
will bend the mental development of students toward scientific methods, 
inerease their powers of inference, and help them later on to be cautious 
in drawing important conclusions. 

S. R. GevorKrantz 

Lake States Forest Experiment Station, 

U. S. Department of Agriculture, 

University Farm, St. Paul, Minnesota 


Factor Analysis in the Study of Personality, by John Clemans Flanagan. 
Stanford University Press, 1935. x, 100 pp. 


The author sets forth the aims of this book in the opening paragraph of 
his preface as follows: “This monograph aims to give a critical review of 
factor theory and its development, including the very recent contributions 
of Thurstone and Hotelling; to develop a general technique for constructing 
tests to measure independent components directly; to provide a new method 
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for determining the values to be attached to individual responses, namely, 
an iterative method of solving for regression coefficients without computing 
intercorrelations; and to present two measures of independent components 
representing almost all the information contained in an original set of four 
variables.” Several comments may be offered with reference to the objectives 
here outlined. Certainly the objectives are all useful and of current interest. 
The chief difficulty is that within the short scope of little more than one 
hundred pages, it is impossible to do justice to all of them. A thorough 
critical review of factor theory from Spearman’s initial work to the most 
recent work of Thurstone, Hotelling, and Kelly would require a volume con- 
siderably greater than this one. It is unquestionably true, however, that 
any competent work in both the fields of factor analysis and personality is 
deserving of commendation. 

In his review of factor theory, the author indicates both a technical 
familiarity with the methods and an appreciation of their scientific and 
philosophical implications. The author presents a factor analysis according 
to Hotelling’s method on three sets of data. These three sets are all based 
on marks in college courses of instruction. Another factor analysis is pre- 
sented on data from the Bernreuter personality schedule. Judging from the 
title of the book alone, one might suppose that the illustrative material 
would all be based on personality data. 

In addition to the discussion and application of factor analysis technique, 
the author discusses a technique of item analysis. The treatment is inter- 
esting, and the technician interested in this line of work will, doubtless, wish 
to obtain more complete details about the method from the author. The 
method is used in obtaining two new sets of weights for the items in the 
Bernreuter schedule, these weights making it possible to obtain two inde- 
pendent scores on the Bernreuter inventory. One of these the author calls 
“self-confidence” and the other “sociability.” 

A mathematical appendix is presented to supplement the verbal treatment 
in the main body of the monograph. An extensive bibliography is included 
in the appendix. 

The monograph is a most welcome variation from the usual sort of hack- 
neyed experimental methods and theoretical generalizations which constantly 
appear under the name of educational and psychological contributions. 

Pav. Horst 

Procter & Gamble Company 


Social Work Year Book, 1935. Description of organized activities in social 
work in related fields. Third Issue. Editor, Fred S. Hall. New York: 
Russell Sage Foundation, 1935. 667 pp. $4.00. 


The Social Work Year Book is primarily a reference book for social 
workers and as such is utterly indispensable. Its avowed purpose, which is 
a very laudable one, is to inform social workers concerning the variety of 
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organizations existing in the United States with programs planned around 
the care of important social economic needs. Structurally the Year Book is 
divided into two major parts. The first comprises an encyclopedia of de- 
seriptive articles on selected topics dealing with organized social work 
activities. The second is an excellent descriptive directory of “413 national 
agencies (public and private), 526 public state agencies, and 51 state-wide 
private agencies.” Of the Directory, little needs be said. It is concise, 
informative, and complete enough for most reference needs and follows the 
same plan as the Directory in the two preceding volumes. The articles in 
the first part are, in the main, by persons well qualified to write authoritative, 
brief, uncritical descriptions of the organized activities in specific fields. 
The contributors have been asked “to avoid expressions of personal opinion, 
so far as possible, referring—where appraisal method is desirable—to the 
published or unpublished standards of representative groups.” If it can 
be assumed that all the agencies represented can be relied upon to give 
accurate appraisals of their own programs, then the Social Work Year Book 
may well claim to be an authoritative record of organized activities. 

Very few of the contributors to the 1935 Year Book contributed to the 
preceding volume. This change is probably the most important innovation 
in the editorial policy of the publication. The social work profession is 
relatively a new one. It can hardly be said to possess a strictly delimited 
field, a consistent philosophy, or a uniform terminology. There is a great 
deal to be gained for the profession as a whole in having a large number 
of recognized professionals set down on paper descriptions of activities, 
problems, and programs with the hope that ultimately they will develop 
something tangible and stable that can be said to define social work. If the 
policy of changing contributors is followed in the succeeding volumes, it 
will further enrich the concepts of social work. 

As it might be expected, there is a considerable consolidation of articles 
that appeared in the preceding volumes. The history of activities has been 
eliminated so that each activity is described in the light of its present organi- 
zation and avowed program. The scope of the 1935 Year Book has been 
considerably broadened. The current depression has had its effect in coloring 
the type of activity to be included and in placing an emphasis on public social 
work. Criticism can be made of the editorial policy, however, for continuing 
to show considerable restraint in emphasizing these factors of economic 
change upon the scope and trend of social work activities. To each article 
there is appended a very short but useful biography. 

Special attention should be called to the articles by René Sand on “Euro- 
pean Social Work” and by George L. Warren on “International Social Case 
Work.” It is to be hoped that in the future such articles, which furnish 
almost the only basis in the book for comparing programs in the United 
States with those in other countries, will be enlarged. The article by René 
Sand contains a sentence which should stimulate a good deal of thinking on 
the part of American social workers: “The country (i.e., Russia) has no 
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group which can be called social workers because all professions are socially 
oriented.” 


RateH Carr FLETCHER 
Bureau of Social Research, 
Federation of Social Agencies of Pittsburgh 


Répertoire International des Institutions Statistiques. Office Permanent de 
L’Institut International de Statistique. La Haye. 1934. viii, 139 pp. 
Les Principales Sources de Documentation Statistique par Jean Caumartin. 

Prefaces de M. Huber et de P. E. Dalbouze. Paris: Dunod. 1935. 38 pp. 


The International Repertory of Statistical Institutions published by the 
Office of the Internation] Statistical Institute serves the useful purpose of 
supplying detailed information concerning the organization of statistical 
offices—international and national—and the publications issued by such offices. 
Among the international institutions listed, the statistical departments of the 
League of Nations, the International Labor Office, and the International Agri- 
cultural Institute occupy a foremost place. The information relating to gov- 
ernmental statistical activities covers 30 European, 8 African, 18 American, 
10 Asian, and 3 Oceanian countries. It is interesting to note that in almost 
all industrialized countries—with the remarkable exceptions of Great Britain 
and the United States—the idea of centralizing the compilation and publica- 
tion of statistical data in general statistical offices prevails as against the 
method of organizing special statistical services attached to administrative 
departments. 

Attention may be drawn to the survey of municipal statistical offices. The 
standard set by Germany, where no less than 45 cities are equipped with 
statistical boards of their own, is no doubt worthy of imitation. The activity of 
the various governmental and municipal offices is illustrated by tables showing 
for each office the number of persons permanently or temporarily employed, 
the budget (relating to 1930-31), and the number of calculating machines 
used. Institutions created and maintained by national private corporations 
are included in the Repertory only in so far as they are engaged on the 
study of business cycles. In fact, in almost all countries in which business 
fluctuations have been made the object of current inquiries, this field of 
statistical analysis has been left to private institutions. A notable exception, 
of course, applies to Soviet Russia. 

Considerable pains have obviously been bestowed on the compilation of 
the Repertory, involving comprehensive correspondence with many adminis- 
trative agencies for the purpose of securing reliable and satisfactory data. 
In order that it may be kept abreast of the rather rapid development of 
administrative statistics, however, the Repertory stands in need of revised 
editions. Although, for manifest reasons, the survey can scarcely be expected 
to cover adequately the vast domain of non-official statistical institutions 
and their publications, the suggestion might be ventured that at least the 
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statistical reports and studies of certain bodies be included, as, for example, 
chambers of commerce and agricultural organizations, which, in many coun- 
tries, are semi-official in character. A similar suggestion can be made con- 
cerning statistical associations, which, in almost all leading countries, play an 
important part in promoting statistical research and the discussion of methods 
of statistical analysis. 

On purely national grounds the International Revertory is ably supple- 
mented by Mr. Caumartin’s compilation of the principal sources of statistical 
information available for France. It has been the author’s intention prim- 
arily to assist business men in finding their way through statistical data and 
reports based on such data which they may need in managing their affairs. 
Hence the small volume is divided into two main parts, the first covering 
annuaries and general statistical publications and the second covering reports, 
studies, and periodicals that deal with special fields of statistics, such as 
agriculture, colonies, commerce, public finance, industry, labor, population, 
cost of living, and transport. In an appendix, international statistical an- 
nuaries and periodicals are listed along with the official national publications 
of the same type. 

Kar. PRIBRAM 


The Brookings Institution 


Lo Spopolamento della Francia, by Giovanni Lasorsa. Milan: Dott. A. 
Giuffré. 1934. x, 106, pp. Lire 15. 


“Whither the French population?” Dr. Lasorsa asks. The answer, given 
in the concluding pages of his scholarly monograph, is: “toward extinction.” 
“Extinction is the fate of the French people if they be forced to rely upon 
their own powers and if the present demographic situation is not improved.” 

This gloomy forecast is based upon a careful statistical analysis of a large 
array of demographic data, an even cursory examination of which reveals 
a number of significant facts. In 1801, the year in which the first regular 
census was taken in France, there were 904 thousand births from a popula- 
tion of 27.5 millions. In 1872, there were 966 thousand births from a 
population of 36 millions. In 1913, there were 746 thousand births, whereas 
the population amounted to 38.7 millions. In 1933, the population figure 
stood at 41.8 millions and that of births at 687 thousands. During the past 
century and a third, the French population thus increased by 52.3 per cent, 
whereas births diminished by 24.4 per cent; at the same time, the birth rate 
fell from a high of 33.9 in 1814 to a low of 16.3 in 1933 and the death rate 
from 29.8 in 1814 to 15.8 in 1933. 

How can a population continue to increase while births consistently decline? 
The answer is, through immigration. “France,” Dr. Lasorsa writes, “is being 
colonized by foreigners. From 1886 to 1931 the French population increased 
by 3.7 inhabitants per square kilometer. Of these 3.2 were foreigners.” 
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What are the causes of the French demographic debacle? Among the 
most important are: the rapid increase in the standard of life of the French 
people since the middle of the last century (attributable to cost-reducing 
technological developments and to the exploitation of a large, newly acquired 
colonial empire) ; the consequent growth of neo-malthusian practices among 
the French masses and the resulting rapid “aging” of the French population, 
shown by the continuous increase in the percentage of older people (a 
phenomenon because of which France has been called Europe’s “old people’s 
home”) ; and, finally, the pronounced disequilibrium in the sexes (a consider- 
able numerical superiority of women), clearly noticeable in the ages of 
greatest fecundity. A combination of these factors has brought into being 
veritable “death areas” in France, areas in which immigration is small and 
in which there is a rapid and consistent decrease in numbers. In the 50 
years from 1881 to 1931, there was a net decrease in population in 64 out of 
87 French départements, a decrease which reached the impressive figure of 
40.5 per cent in the department of Lot and of 50.2 per cent in the department 
of Tarn and Garonne. The causes for these alarming declines, aside from 
the general factors meniioned above, Dr. Lasorsa finds, were the rapid 
depopulation of the higher mountainous areas, in which entire communities 
were found to be dying out, and the gradual but ever progressing depopula- 
tion of the French countryside as a whole. Whereas in 1851 the rural 
population was 74.5 per cent of the country’s total population, in 1926 it 
had declined to 50.9 per cent. In France, as in other countries, the modern 
metropolis grew and continues to grow at the expense of the village. 

Although Dr. Lasorsa’s work contributes little that is entirely novel or 
original (for years, and particularly since the publication, in 1911, of Jaques 
Bertillon’s classic, La Dépopulation de la France, the decline in the French 
population has been a favorite topic of demographers), his monograph, which 
summarizes and brings up to date earlier information, is, on the whole, inter- 
esting and suggestive. Food for serious meditation is offered especially by 
the note of warning with which the volume ends: a plea to the French for 
greater fecundity if their race is to hold its own and an earnest appeal for 
the establishment of sound principles of international justice and cooperation 
that may allow nations to eliminate peacefully the frictions which inevitably 
are bound to arise from the demographic disequilibria that are becoming 
more and more pronounced on the continent of Europe. 

A detailed statistical appendix, containing a number of interesting and 
at times laboriously prepared tables and charts (giving age distributions, 
birth and death rates, density of population, fecundity rates, number and 
distribution of the foreign-born, distribution of urban and rural population 
for the Republic as a whole as well as for individual départements), throws 
further light upon the various aspects of the phenomenon which the author 
discusses and considerably enhances the usefulness of his monograph. 


Witiram G. WELK 
College of St. Thomas 











SEC 


RE\ 


ASS 











OFFICERS AND EDITORS FOR THE YEAR 1985 


PRESIDENT 


DIRECTORS 


VIcE-PRESIDENTS 


American Statistical Association 


Organized November 27, 1839 
Incorporated 1841 


Willford IL. King 


W. Randolph Burgess Stuart A. Rice 
Robert E. Chaddock Malcolm C. Rorty 
Frederick C. Mills Frank A. Ross 


lems, and Vital Statistics 


Herbert A. Toops, Facts and Methods Related to 
Anthropology, Biometry, Psychology and Education 


Simon Kuznets, Facts and Methods Bearing upon 


Economics and Economic Theory 


Theodore H. Brown, Facts and Methods Pertaining 


Primarily to Business 


Woodlief Thomas, Facts and Methods Pertaining to 


Financial Institutions 


Roland 8. Vaile, Facts and Methods Pertaining to 


Marketing 


SECRETARY-TREASURER Frederick F. Stephan 


AND EDITOR 


722 Woodward Building 
Washington, D. C. 


REVIEW EDITOR Ralph J. Watkins 


ASSOCIATE EDITORS Edmund E. Day Edgar Sydenstricker 
Wesley C. Mitchell Walter F. Willcox 


Bureau of Business Research 
University of Pittsburgh 
Pittsburgh, Pennsylvania 


Aryness Joy, Collection and Classification of Data 
and Administration of Statistical Agencies 


Harry C. Carver, Statistical and Actuarial Methods 
and Technique, and the Teaching of Statistics 


Mary van Kleeck, Facts and Methods Pertaining to 
Political Science, Sociology, Social Welfare Prob- 








CHAPTERS AND DISTRICT SECRETARIES 


ALBANY CHAPTER 
Dr. R. F. Bucknam, Public Service Commission, State Office Building, Albany, 
New York 


AUSTIN CHAPTER 
Carroll D. Simmons, University of Texas, Austin, Texas 


Boston CHAPTER 
Roswell F. Phelps, Massachusetts Department of Labor and Industries, 
Boston, Massachusetts 


CHIcAGO CHAPTER 
Ray D. Kinkaid, Room 1503, 212 W. Washington Street, Chicago, Illinois 


CLEVELAND CHAPTER 
Edward A. Stephen, Bell Telephone Company, Cleveland, Ohio 


CoLUMBUS CHAPTER 
Dr. L. Edwin Smart, 410 King Ave., Columbus, Ohio 


CONNECTICUT CHAPTER 
Chester H. Whelden, Jr., Yale University, New Haven, Connecticut 


Los ANGELES CHAPTER 
J. L. Niceley, 612 Union Oil Building, 617 W. 7th Street, Los Angeles, Cali- 
fornia 


New York District CHAPTER 
Mrs. Helen Slade, 15 West 55th Street, New York City 


PHILADELPHIA CHAPTER 
Hugh Carter, University of Pennsylvania, Philadelphia, Pennsylvania 


PITTSBURGH CHAPTER 
J. Blair Easter, John A. Beattie and Company, Suite 1107 Benedum-Trees 
Building, Pittsburgh, Pennsylvania 


San Francisco CHAPTER 
William A. Sturm, California State Chamber of Commerce, Ferry Building, 
San Francisco, California 


WASHINGTON STATISTICAL SOCIETY 
Thomas B. Rhodes, Federal Emergency Relief Administration, 1734 New 
York Avenue, N. W., Washington, D. C. 


AREA REPRESENTED AND DISTRICT SECRETARY 





DETROIT AND VICINITY 
John W. Scoville, Chrysler Corporation, Detroit, Michigan 

















Practical Applications of the 


PUNCHED CARD METHOD 


in colleges and universities 


Edited by G. W. Baehne, Institutional Dept., International Business 
Machines Corporation, here is a book which deals with an important phase 
of modern college and university work—the work of producing detailed 
facts and figures with accuracy and at a speed commensurate with the 
advance of our present day knowledge and culture. 

Since 1885, the punched card method of tabulating and accounting has 
been used with increasing success by government and business in many 
countries. Today, it is being applied to the work of schools and colleges 


with outstanding success. 
This book consists of 10 separate sections; 442 pages. 


CONTRIBUTORS 


Fred L. Adair 
Univ. of Chicago 
Ronald H. Beattie 
Univ. of California 
GCG. P. Bugbee 
Univ. of Michigan 
C. L. Constance 
Univ. of Oregon 
Halbert L. Dunn 
Univ. of Minnesota 
H. F. Fletcher 
Univ. of Illinois 

R. E. Iffert 

Univ. of Pittsburgh 
Truman L. Kelley 
Harvard Univ. 
Charles H. Maruth 
Univ. of Iowa 
Maud A. Merrill 
Stanford University 


“Your recent book on machine tabulation methods . . 
title would indicate.” 


E. A. Rovenstine 
Univ. of Wisconsin 
E. H. Spengler 
Brooklyn College 
E. L. Washburn 
New York Univ. 
Herbert Arkin 

Cc. Cc. H. ¥. 

A. E. Brandt 
Iowa State College 
H. C. Carver 
Univ. of Michigan 
H. C. Daines 
Univ. of Chicago 
W. J. Eckert 
Columbia Univ. 
W. R. Hendershot 
New York Univ. 
C. S. Johnson 
Fisk Univ. 


E. J. Kendall 
LaSelle Univ. 
Marjorie McCrabb 
Iowa State College 
W. T. Middlebrook 
Univ. of Minnesota 
C. U. Samenow 
Yale Univ. 
Edward K. Strong 
Stanford Univ. 
Philip R. Wheeler 
Southern Forest Survey 
C. S. Yoakum 
Univ. of Michigan 
Henry G. Arnsdorf 
New York Univ. 
D. W. Bray 

Univ. of Iowa 

W. H. Cobb 

Univ. of Iowa 


A FEW TYPICAL COMMENTS 


Price $4.50. 


Carl R. Doering 
Harvard University 
Max Fichtenbaum 
Univ. of Texas 

E. A. Hooton 
Harvard Univ. 
Frank Joyce 

Univ. of Tennessee 
E. F. Lindquist 
Univ. of Iowa 
Alan D. Meacham 
Univ. of Michigan 
M. S. Parsons 
Cornell Univ. 

Ira M. Smith 
Univ. of Michigan 
Herbert A. Toops 
Ohio State Univ. 
Ben D. Wood 
Columbia Univ. 


- deserves a much wider use than its 











Frederick F. Stephan, Editor, Journal Amer. Statistical Association. 


“To the business executive charged with the responsibility for efficient and I office 
or plant management this book, copiously illustrated with 257 charts and graphs, will be 


well nigh invaluable.”’ 








Business Chronicle 





“The many possibilities of the tabulating equipment . . . are strikingly illustrated. Although 
no article deals directly with the use of tabulating hi in or govern- 


mental research, innumerable possible applications are suggested by many of the chapters.” 
h Bulletin 








Gov 





“It is possible with this kind of device to do incredibly large statistical jobs within very 


short periods of time.”’ 
Malcolm G. Preston in the Wharton Review 





“There are carsful descriptions of procedures used in many offices. These alone would be 
worth the price of the volume. ... Ingenious devices for keying, for preparing tabulation 
blanks, for the using of the data are presented. Coding is illustrated in detail. For the 
statistical laboratory, for the business office, for hospitals, for the registrar's office, the volume 


is indispensable.” 
E. I. F. Williams in the Kadelpian Review 


COLUMBIA UNIVERSITY PRESS 


Box A567 2960 Broadway New York, N. Y. 




















e McGraw-Hill Announces -e 


the new second edition of 


GRAPHIC METHODS for PRESENTING BUSINESS STATISTICS 


By Joun R. RiccLEMAN 


With an introduction by M. C. Rorty 
250 pages, 6 x 9, illustrated. $2.50 


A direct, practical and detailed discussion of the principles and practice of 
modern statistical charting, showing how to make graphic charts and how to use 
them clearly and effectively. The book has been entirely rewritten. 


Thompson—Population Problems. New second edition 
By Warren S. THompson, Miami University. McGraw-Hill Publications in 
Sociology. 500 pages, $4.00 


Lough—High-Level Consumption 
By Witu1am H. Loucn, President, Trade-Ways, Inc. 336 pages, $4.00 


Send for copies on approval 


McGRAW-HILL BOOK CO., INC. 330 West 42nd Street, New York 








The Bureau of Business Research 
University of Pittsburgh 


Pittsburgh, Pennsylvania 
Announces the Publication of 


REGIONAL SHIFTS IN THE BITUMINOUS 
COAL INDUSTRY 
With Special Reference to 
Pennsylvania 
By 
Wilbert G. Fritz and Theodore A. Veenstra 
197 pages, 13 chapters, 59 tables, 24 maps and charts, $2.00 


Part I of this study deals with the marketing channels for bituminous 
coal and with the changes which have occurred in the distribution of 
bituminous coal. Emphasis is placed on the markets for Pennsylvania 
bituminous coal, but the changing share of other fields in these markets 
also is discussed. 

Part II is a more general discussion of the problems of instability 
in the bituminous coal industry. The economic effects of regional shift- 
ing are described, and the various measures proposed to solve the 
problems of the industry are analyzed. The provisions of the Guffey- 
Snyder Coal Act are critically examined, and the extent to which they 
promise solution of the basic difficulties of the industry is discussed. 
ow, the essentials of a national policy toward the industry are 
outlined. 




















i 




















THE 
PRINCIPIA PRESS, 
INC. 


Bloomington, Indiana 


wishes to 
call attention to 


ELEMENTS 
OF STATISTICS 


with applications to 
Economic Data 


By 


Haroitp T. Davis, 
Indiana University 


and 
W. F. C. Netson, 


The Cowles Commission for 
Research in Economics 


- 


We believe that this book is well 
adapted for use in a first course in 
statistics. It has been especially 
written for students, who present 
a prerequisite of algebra. The book 
contains a large variety of prob- 
lems and has the unique advantage 
of supplying answers to these prob- 
lems. The text is illuminated with 
50 figures. More than 40 pages of 
tables are supplied. 


The book contains xi, 424 pages. 
Size 644 x 914, Price $4.00 

















Published November 26th 


The 
Mathematical 


Theory 
of 
Finance 


By Kenneth P. Williams 


Professor of Mathematics, Indiana 
University 


Professor Williams believes 
that the student should have a 
thorough knowledge of basic 
formulae and be able to trans- 
form them as needed. The text 
emphasizes the necessity of think- 
ing from fundamentals to com- 
plex cases. Particularly full 
treatment is given the subject of 
annuities, and the discussion of 
life insurance is also unusually 
clear and full. The tables are 
more inclusive than in most in- 
troductory texts. Generous lists 
of exercises are given with each 
topic discussed. $2.75 


The Macmillan Comany 
60 Fifth Avenue, New York 


























The Annals of Mathematical Statistics 


AFFILIATED WITH THE AMERICAN STATISTICAL ASSOCIATION 
H. C. Carver, A. L. O’Toole and T. E. Raiford, Editors 


ConTENTs OF VOLUME 6, NUMBER 3 (SEPTEMBER, 1935) 


On the Problem of Confidence Intervals. J. NeyMaNn 

Analysis of Variance Considered as an Application of Simple Error 
Theory. Water A. HENpRIcKS 

Note on the Distributions of the Standard Deviations and Second 
Moments of Samples from a Gram-Charlier Population. G. A. Baker 127 


On the Finite Differences of a Polynomial. I. H. Barxkey 131 

Some Practical Interpolation Formulas. Joun L. Roserts 133 

On Evaluating a Coefficient of Partial Correlation. Grace Strecker 143 

A Theory of Validation for Derivative Specifications and Check 
Lists. 

A Note on Sheppard’s Corrections. 

The Limiting Distributions of Certain Statistics. J. L. Doos 


Four dollars per annum Box 171, Ann Arbor, Mich. 











